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@ Aromatic amlno-aicohol derivatives having anti-diabetic and anti-obe*:ty properties, their 
preparation and their therapeutic uses. 

@ Compounds of formula (I) : 




Ar-CH-CH-NH-CH-C:i 2 -X ^ 

OH R0 . CH , V°V w 



CM 

Jg (In which: R° Is hydrogen, methyl or hydroxymethyl ; R} is substituted alkyi ; R 2 and R* are each 
hydrogen, halogen, hydroxy, alkoxy, carboxy, alkoxycarbonyl, s!ky», niiro, haloaikyi, or substituted 
w ailcyl ; X o oxygen stom or a sulphur ; and Ar optionally substituted phenyl or naphthyl) ; and 
w pharmaceutical^/ acceptable salts thereof have a variety of valuable pharmaceutical activities, including 
. antkJiabetlc and anti-obesity activities ; In addition, they are capable of iraatlng or preventing 

hyperlipemia anr« hyperglycemia and, by inhibiting the action of aldose reductase, they can also be 
O. effective in the treatment and prevention of complications of diabetes. 
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The present invention relates to a series of compounds which are characterised by a 2-[2-(substituted phe- 
nyl- oxy, thio or methyl)-1-methylothy!]aminoethnnoJ structure and which have valuable anti-diabetic and anti- 
obesity activities; in addition, they are capable of treating or preventing hyperlipemia and hyperglycemia and, 
by inhibiting the action of aldose reductase, they can also be effective in the treatment and prevention of com- 
plications of diabetes. They are also effective in the treatment and prophylaxis of obesity- related hypertension 
and osteoporosis. The Invention also provides processes for preparing the compounds of the present invention, 
as well as methods and compositions using them. 

A number of compounds of this general type is known, and some have been disclosed to have anti-diabetic 
and/or anti-obesity activity. The known compounds which are structurally related to the compounds of the pres- 
ent invention may be represented by the general formula (A): 



For example. D. T. Coilin et al. [J. Med. Chem., 13, 674 - 680 (1970)] disclose compounds in which Q rep- 
resents, inter alia, an isopropyi group, a t-butyl group or a 2- phenyl-1 -methyl ethyl group, and at least one of 
R A1 , RA* and R* 3 represents a hydrogen atom, and the other two of R A1 , R** and R* 3 represent, for example, 
hydroxy groups, alkoxy groups, carboxy groups (oresterified carboxy groups) or hydroxymethyl groups. These 
compounds are said to have an agonistic activity against the p-adrenergic receptors, and are not disclosed as 
having the same kinds of activities as do the compounds of the present invention. 

UK Patent Specification No. 1 551 260 also discloses that compounds represented by the general formula 
(A), but in which Q represents a phenyl amino ethyl group, have the same activity. 

UK Patent Specification No. 1 200 886 also discloses compounds represented by the general formula (A), 
but in which Q represents a hydroxy benzyl, aikoxybenzyl or2-phenoxy-1-methyiethyl group, and these com- 
pounds are also alleged to have a fl-adrenergic stimulant and blocking activity. 

European Patent Publication No. 6735 also discloses a series of compounds of formula (A) in which Q 
represents a group of formula (B): 



wherein R^ represents a carboxy group or a salt thereof, an alkoxycarbonyi group having from 2 to 5 carbon 
atoms or an aikyicarbamoyi group having from 2 to 5 carbon atoms; R* 5 represents a hydrogen, chlorine or 
fluorine atom, a methyl group, a methoxy group, a hydroxy group, a carboxy group or a salt thereof, an alkox- 
ycarbonyi group having from 2 to 5 carbon atoms or an aikyicarbamoyi group having from 2 to 5 carbon atoms; 
R M represents a hydrogen atom, or a methyl, ethyl or propyl group; R* 7 represents a hydrogen atom, or a me- 
thyl, ethyl or propyl group; X A represents an oxygen atom or a single bond; and Y A represents an alkylene group 
having from 1 to 6 carbon atoms or a single bond, and these are said to have anti-hyperglycemia and anti- 
obesity activities. 

European Patent Publication No. 21 636, which is currently thought to represar.t the closest prior art to 
the present invention, discloses compounds having the general formula (A) In which Q represents a group of 
formula (B), and in which: R A1 and R^ each represents a hydrogen atom, a halogen atom, a hydroxy group, 
a hydroxymethyl group or a trif Iuoromethyl group, and R A1 and R« may be the same or different; R« represents 
a hydrogen atom; R** represents a hydroxy group or a lower alkyi group substituted with a lower alkoxy orlower 
acyloxy group; R A5 represents a hydrogen atom; R A6 and R A7 each represents a hydrogen atom or a methyl 
group, and R** and R A7 may be the same or different; X A represents an oxygen atom or a single bond; and Y A 
represents a methylene or ethylene group. These are also said to have ant I- hyperglycemia and anti-obesity 
activity. Certain of the compounds of the present invention are a selection from those disclosed In this docu- 
ment and have the advantages thatthey have little effect on the receptors of the central nervous system, such 





(B) 
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as the muscanne. N-methyl-D-aspartate and serotonin (5-HT,. 5-HT 2 and 5-HT 3 ) receptors. They also have 
no ^effect on the cardiovascular system because they have no inotropic activity (right atrium) or chronotropic 
activity (right atnum). As a result, the compounds of the present invention have far fewer side effects and can 
thus be expected to find a wider range of practical uses. 

European Patent Publication No. 25 331 discloses compounds having the general formula (A), in which 
Q represents a group of formula (C): 




and RAt, R^and raj are the same or different and each represents a hydrogen, fluorine, chlorine or bromine 
TaZ ^ ^? methyl 9mUP: RM RM and RM each re P res «n«s a hydrogen atom or a lower aikyl group 
and R8'. R . R" and R<* may be the same or different R<* represents a carboxy group, a lower alkyl ester 
thereof or a group of formula -CONHR*» (in which R" represents a hydrogen atom or a lower alkyl group)- 
and Y B represents an alkylene group having 1 or 2 carbon atoms. These are said to have antl-hyperglycemia 
and anti-obesity activity. vr »* 

US Patent No. 4.338.333 discloses that compounds having the general formula (A) in which G represents 
a group of formula (B) and Rai represents a hydrogen or halogen atom, or a hydroxy, hydroxymethyl or tri- 
fluoromethyi group; R« and R" are the same or different and each represents a hydrogen or halogen atom 
or a hydroxy group; RAe and raz m the same „ djfferent gnd each represents g hyd atom Qr g me(h 

group; Rm represents a hydrogen atom; X* represents an oxygen atom or a single bond; Y* represents a me- 
6 9 T P; 3nd RAS represents a 9~up -O-ZA-COOH. where 2* represents an alkylene group 
*Z 9 m ^" 3 ,T b ° n St0mS ° r a " aIken y ene 9roup having iess than 3 carbon atoms, and salts, esters 
and amides thereof have a preventative activity against hyperglycemia and obesity - 

«£n£? T ^^^^^^^^^^^^"/^^©-^(S-chlorophenylJethanol and its methyl ester 
LmfnT t f % a ^ Ptab,e 83,18 there ° f (referr8d to 35 the "BE-isomer"). which may optionally contain 

and f ™ thyl eSteran ° Pharmaceutically acceptable salts thereof (the -SS-isomer"). provided thatthe content 
of the SSj- isomer is not more than 50% by weight of the mixture of RR-and SS-isomers, is particularly effective 
as an anti-hyperglycemic or anti-obese medicine. 

letJ^n^^T™?* 8 3erie3 ° f n ° Vel 2 -r 2 -( su °3tituted phenyl- oxy. thio or methyiH-methy- 

lethyi]aminoethanol denvat.ves which have valuable anti-diabetic and anti-obesity activities, with a low toxi- 
by much / e * er 8ide Bffec «=: the compounds of the present invention, moreover, have the 

TZ» „r S T ° f a ' d03 ° redUCta3e ' W ' th the re3u,t that thft y <*" 8,30 be in the treatment 

andpreventK,nofcom P ..cat.onsofdiabetes. They are alsoeffectiveinthetreatmentandprophylaxis of obesity 
related hypertension and osteoporosis. 

The compounds of the present invention are those compounds of formula (I): 



Ar ~f H -CH~NH-CH--CH 2 -; 

OH R0 £ Hj \^( " 0) 

in which: 

R« represents a hydrogen atom, a methyl group or a hydroxymethyl group; 

o^T^^ 

R* and R3 are the same or different and each represents: a hydrogen atom; a halogen atom; a hydroxy group- 

7 catonT^ aVi ?if° m 1 * 5 Carb ° n al0mS: 3 Cafb<M * ^oup; an alkoxycarbony. group havir~from 2 to 
7 carbon atoms; an alkyl group having from 1 to 5 carbon atoms; a nilro group; a haloalkyl group having from 




3 
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1 to 4 carbon atoms; or a substituted alky! group which has from 1 to 12 carbon atoms and wnich is substituted 
by at least one of substituents A, defined below; 
X represents an oxygen t;om or a sulphur atom; and 
Ar represents a group of formula (i!) or (III): 




(H) 




cm) 



in which: 

R 4 represents a hydrogen atom, a halogen atom, a hydroxy group, a hydroxymethyf group, an alkoxy group 
having from 1 to 5 carbon atoms, an alkyl group having from 1 to 5 carbon atoms, an aliphatic carboxylicacyloxy 
group having from 1 to 6 carbon atoms, a nltro group, a cyano group, an aralkyioxy group, In which the aralky! 
part is as defined below, an aryloxy group in which the aryi part is as defined below, an aryi group as defined 
below or a haloalkyl group having from 1 to 4 carbon atoms; 

R 5 represents a hydrogen atom, a halogen atom, a hydroxy group, an alkoxy group having from 1 to 5 carbon 
atoms, an alkyl group having from 1 to 5 carbon atoms or a nitro group; and 

R« represents a hydrogen atom, a halogen atom, a hydroxy group, an alkoxy group having from 1 to 5 carbon 
atoms or an alkyl group having from 1 to 5 carbon atoms; 

said aralkyi part is an alkyl group which has from 1 to 3 carbon atoms and which is substituted by 1 or 2 aryi 
groups as defined below; 

said aryi groups are carbocyclfc aryi groups which have from 6 to 10 ring carbon atoms and which are unsub- 
stituted or are substituted by at least one of substituents B, defined below; 

said substituents A are selected from carboxy groups, alkoxycarbonyl groups having from 2 to 7 carbon atoms, 
aryloxycarbonyl groups in which the aryi part is as defined above, aralkyloxycarbonyl groups in which the aral- 
kyi part is as defined above, alkylcarbamoyi groups in which the alkyl part has from 1 to 6 carbon atoms, di- 
alkylcarbamoyl groups in which each alkyl part has from 1 to 4 carbon atoms, carbamoyl groups, hydroxycar- 
bamoyl groups, hydroxy groups, carboxylic acyloxy groups having from 1 to 6 carbon atoms and 2,4-dioxo- 
thiazolidin-5-yl groups; and 

said substituents B are selected from halogen atoms, alkyl groups having from 1 to 4 carbon atoms, alkoxy 
groups having from 1 to 3 carbon atoms, nitro groups, haloalkyl groups having from 1 to 4 carbon atoms and 
hydroxy groups; 

and pharmaceutical^ acceptable salts thereof. 

The invention also provides a pharmaceutical composition for the treatment or prophylaxis of diabetes, 
obesity, hyperlipemia, hyperglycemia, complications of diabetes, obesity-related hypertension and osteoporo^ 
sis, which composition comprises an effective amount of an active compound in admixture with a pharmaceut- 
ical^ acceptable carrier or diluent, in which the active compound is at least one compound of formula (I) or a 
pharmaceutlcally acceptable salt thereof. 

The invention also provides the use of a compound of formula (!) or a pharmaceutically acceptable salt 
thereof in therapy. 

The invention also provides the use of a compound of formula (I) or a pharmaceutically acceptable salt 
thereof for the manufacture of a medicament for the treatment or prophylaxis of diabetes, obesity, hyperlipe- 
mia, hyperglycemia, complications of diabetes, obesity-related hypertension and osteoporosis. 

The Invention also provides processes for preparing the compounds of the present Invention, which are 
described in more detail hereafter. 

In the compounds of the present invention, Ri represents a substituted alkyl group having from 1 to 12 
carbon atoms, which group Is substituted by at least one of substituents A, defined above and exemplified be- 
low. This may be a straight or branched chain alkyl group having from 1 to 12 carbon atoms f and examples 
include the methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyi, octyl, nonyi, decyl, undecyl, dodecyi, isopropyl, 
isobutyl, sec-butyl, t-buty!, 1 -methyl butyl, 2-methyl butyl, 3-methyibutyl, 1-ethylpropyl. 1 ,1-dimethylpropyi, 1 ,2- 
dimethylpropyi, 2,2-dimethyipropyl, 3-hexyl. 1-methyipentyl, 2-mathyl pentyl, 3-methyipentyl. 4-methylpentyl. 
1,1-dimethylbutyl, 1 ,2-dimethyIbutyl, 1, 3-d imethyl butyl, 2,2-dimethyl butyl, 2,3-dimethyibutyl, 3,3-dimethyibu- 
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tyl. 1,1,2-trimethyIpropyl, ,2.2-trimethyl propyl, 1-methylhexyl, 1-ethylpentyl and 1-propy& M ;yi groups. Of 
these, we prefer the straight or branched chain alkyi groups having from 1 to 6 carbon atoms, and most prefer 
the straight or branched chain aikyl groups having from 1 to 3 carbon atoms. 

This aikyi group represented by R 1 is substituted by at least one of substituents A. In genera! terms, there 
is no particular limitation on ihe number of such substituents, except such as may be imposed by the number 
of substitutable carbon atoms, or possibly by steric constraints. However, in general, we prefer that the number 
of substituents should be from 1 to r where n is the number of hydrogen atoms in the unsubstiijted alsyi group 
or 8, whichever is the lesser. Thus, in the case of the methyl group, number of substituents is from 1 to 3; 
in the case of the ethyl group, it is from 1 to 5; in the case of the propyl and isopropy! groups, it is from 1 to 7; 
and, in the case of the butyl and higher alkyi groups, it is preferably from 1 to 8. In all cases, the maxima prcn 
posed may be affected by steric effects, as is well known in the art Examples of such substituents A are as 
follows: 

Substituent Amay be a carboxy. carbamoyl, hydroxycarbamoyl, hydroxy or 2,4-dioxothiazondin-5-y! group. 
Alternatively, where substituent A is an alkoxycarbonyi group, this may be a straight or branched chain 
alkoxycarbonyl group having from 2 to 7 carbon atoms, examples of which include the methoxycarbonyi, ettox- 
ycarbonyl, propoxycarbonyl, isopropoxycarbonyi, butoxycarbonyl, Isobutoxycarbonyl, sec-butoxycarbonyi, t- 
butoxycarbonyl, pentyJoxycarbonyl and 2,2-dimethylpropoxycarbonyl groups, of which we prefer the straight 
or branched chain alkoxycarbonyl groups having from 2 to 5 carbon atoms and most prefer the straight chain 
alkoxycarbonyl groups having 2 or 3 carbon atoms. 

Where substituent A is an optionally substituted aryioxycarbonyl group, the aryl pari is as defined above 
and exemplified below. These groups have, in total, from 7 to 11 carbon atoms, ar.d may be unsubstituted or 
may be substituted by at least one of substitutents 3, defined above and exemplified below. There are no par- 
ticular limitations on the number of substituents which may be used, except such as may be imposed by the 
number of substitutable positions and possibly by steric constraints; however, in general, from 1 to 5 substitu- 
ents are preferred, from 1 to 3 substituents being more preferred. Examples of unsubstituted aryioxycarbonyl 
groups include the phenoxycarbcr.yi. 1-naphthyloxycarbonyI and 2-naphthyioxycarbonyi groups. Examples of 
substituted aryioxycarbonyl groups include any of the unsubstituted groups exemplified above but which is 
substituted by at least one of subsiiluents B, and specific examples of such substituted groups include the o-, 
m- or Qr fluorophenoxycarbonyl. o-, m- or p_-chlorophenoxycarbonyi, o-, m- or £- methylphenoxycarbonyl, o-, 
n> or p_- methoxyphenoxycarbonyl, o-, m- or p_- nitrophenoxycarbonyl, o-, m- or£- trifluoromethylphenoxycar- 
bonyl, and o-, m- or p_- hydrcxyphenoxycarbonyl groups. Of these, we prefer those aryioxycarbonyl groups 
which are unsubstituted or which have from 1 to 3 substituents selected from halogen atoms, alkyi groups hav- 
ing 1 or 2 carbon alons, afkoxy groups having 1 or 2 carbon atoms and trifluoromethyl groups. Most preferred 
is the phenoxycarbonyl group which is unsubstituted or which has 1 or 2 substituents selected from fluorine 
atoms, chlorine atoms, methyl groups, methoxy groups and trifluoromethyl groups. 

Where substituent A is an optionally substituted aralkyloxycarbonyl group, the aralkyl part is as defined 
above. The unsubstituted group has in total from 8 to 14 carbon atoms. Where the group is substituted, there 
Is no particular limitation on the number of substituents, and this Is normally only constrained by the number 
of substitutable positions and possibly by steric constraints. In general, from 1 to 5 substituents are preferred, 
from 1 to 3 being more preferred. Where the group is substituted, the substituent is at least one of substituents 
B, defined above and exemplified below. The aralkyt part of the group has an alkyi part which Is substituted 
by preferably 1 or 2 aryl groups. Suitable alkyi groups having from 1 to 3 carbon atoms are the methyl, ethyl, 
propyl and isopropyl groups, and these may be substituted by 1 or 2 aryl groups, such as phenyl or naphthy! 
groups. Examples of unsubstituted aralkyloxycarbonyl groups Include the benzyloxycarbonyi, phenethyioxy- 
carbonyl, 1-phenyiethyIoxycarbonyl. 3-phenylpropyloxycarbonyI and naphthyl methoxycarbonyi groups. Ex- 
amples of substituted aralkyloxycarbonyl groups include any of the unsubstituted groups exemplified above 
but which Is substituted by at least one of substituents B, and specific examples of such substituted groups 
include the o-, n> or £- fluorobenzyloxycarbonyl, o-, m- or £• chlorobenzyloxycarbonyl, o-, m- or p_- methyl- 
benzyloxycarbonyi, o-, m- or £- methoxybenzyloxycarbonyi, o- f m-orp^ nitrobenzyioxycarbonyi, o-, m- or £- 
trffluoromethylbenzyloxycarbonyl, o-, m- or pj- hydroxybenzyloxycarbonyl, 3,5-di-t-butyM-hydroxybenzyioxy- 
carbonyl and 3,4. 5-trimethoxy benzyloxycarbonyi groups. Of these, we prefer those aralkyloxycarbonyl groups 
which are unsubstituted or which have from 1 to 3 substituents selected from halogen atoms, alkyi groups hav- 
ing from 1 to 4 carbon atoms, aikoxy groups having from 1 to 3 carbon atoms, trif luoromethyl groups or hydroxy 
groups. The most preferred group is the benzyloxycarbonyi group, which may be unsubstituted or may have 
1 or 2 substituents selected from fluorine atoms, chlorine atoms, methyl groups or methoxy groups. 

Where substituent A is a monoalkylcarbamoyl group, the alkyt part has from 1 to 6 carbon atoms, i.e. the 
group as a whole has from 2 to 7 carbon .atoms. The alkyi part may be a straight or branched chain group and 
examples of such alky! carbamoyl groups include the methocarbamol, ethylcarbamoyl, propyl carbamoyl, iso- 
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propyicarbamoyl, butyl carbamoyl, isobutylcarbamoyl, sec-butylcarbamoyl, t-buty [carbamoyl, pentyl carbamoyl 
and 2,2-dimethyipropylcarbamoyl groups. Of these, we prefer those alkylcarbamoyl groups having from 2 to 
5 carbon atoms. 

Where substituent A is a dialkyi carbamoyl group, each alkyl part has from 1 to 4 carbon atoms, i.e. the 
group as a whole has from 3 to 9, preferably from 3 to 7, carbon atoms. The alkyl parts may each be a straight 
or branched chain group and the two alkyl groups may be the same or different. Examples of such dialkytcar- 
bamoyl groups include the dimethyl carbamoyl, diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, N-methyi-N- 
propylcarbamoyl, N-methyl-N-butyi carbamoyl, N-ethyl-N -propyl carbamoyl and N-ethyl-N-isopropylcarbamoyl 
groups. Of these, we prefer those alkylcarbamoyl groups having from 3 to 5 carbon atoms. The monoalkylcar- 
bamoyl groups are preferred over the dialkylcarbamoyt groups. 

Where substituent A is an acyloxy group, this is an aliphatic, carboxyiic acyloxy group, which may be a 
straight or branched chain group having from 1 to 6 carbon atoms. Examples include the formyloxy, acetoxy, 
proplonyloxy, butyryloxy, Isobutyryloxy, valeryloxy, isovaleryloxy, prvaloyloxy and hexanoyloxy groups. Of 
* these, we prefer those straight or branched chain acyloxy groups having from 1 to 5 carbon atoms, and most 
prefer those acyloxy groups having from 1 to 3 carbon atoms. 

Examples of the groups and atoms which may be included in substituents B are as follows: 

halogen atoms, for example, the fluorine, chlorine, bromine and Iodine atoms, preferably the fluorine, 
chlorine and bromine atoms; 

alkyl groups having from 1 to 4 carbon atoms, which may be straight or branched chain groups, such 
as the methyl, ethyl, propyl, butyl, isopropyi and t-butyl groups; 

alkoxy groups having from 1 to 3 carbon atoms, which may be straight or branched chain groups, such 
as the methoxy, ethoxy, propoxy and isopropoxy groups; 
the nitro group; 

haloalkyi groups having from 1 to 4 carbon atoms, and preferably having from 1 to 3 halogen atoms, 
which may be the same or different, such as the trifluoromethyl, trichioromethyl, difluoromethyl, dichlorome- 
thyl, dibromomethyi, 2.2.2-trichloroethyl, 2,2,2-trifIuoroethyl, 2-fluoroethyl, 2,2-dibromoethyl, 3-chloropropyl, 
3,3,3-trifluoropropyf and 4-fluorobutyl groups, of which we prefer aikyl groups having from 1 to 3 carbon atoms 
which are substituted by from 1 to 3 halogen atoms {and, where there are 2 or 3 halogen atoms, these are the 
same), more preferably the methyl or ethyl groups which are substituted by from 1 to 3 fluorine or chlorine 
atoms; the most preferred specif ic groups are the trifluoromethyl, trichioromethyl , difluoromethyl and 2-fIuo- 
roethyl groups, especially the trifluoromethyl group; and 

the hydroxy group. 

R 2 and R 3 may be the same as each other or they may be different. Where R 2 or R 3 represents a halogen 
atom, this may be, for example, the fluorine, chlorine, bromine or iodine atom, preferably the fluorine, chlorine 
or bromine atom, more preferably (he fluorine or chlorine atom. 

Where R 2 or R 3 represents an alkoxy group, this may be a straight or branched chain alkoxy group having 
from 1 to 5, preferably from 1 to 3, carbon atoms, and examples include the methoxy, ethoxy, propoxy, iso- 
propoxy, butoxy, isobutoxy and pentyloxy groups. Of these, we prefer those alkoxy groups having from 1 to 3 
carbon atoms, more preferably the methoxy and ethoxy groups. 

Where R 2 or R 3 represents an alkoxycarbonyl group having from 2 to 7 carbon atoms, this may be a straight 
or branched chain alkoxycarbonyl group and the alkoxy part contains from 1 to 6 carbon atoms. Examples of 
such groups include the methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycar- 
bonyl, isobutoxycarbonyl, sec-butoxy carbon yl, t-butoxycarbonyl, pentyloxycarbonyi, 2,2-dimethyl propoxycar- 
bonyl and hexyloxycarbonyl groups. Of these, we prefer those straight or branched chain alkoxycarbonyl 
groups having from 2 to 5 carbon atoms, and more prefer those alkoxycarbonyl groups having 2 or 3 carbon 
atoms, i.e. the methoxycarbonyl and ethoxycarbonyl groups. 

Where R 2 or R 3 represents an alkyl group hav'ng from 1 to 5 carbon atoms, this may be a straight or branch- 
ed chain group, and examples include the methyl, ethyl, propyl, butyl, pentyl, Isopropyi. isobutyj, sec-butyl, t- 
butyl, 2-pentyl, 3-pentyI, 2-methyibutyI, 3-methyIbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl and 2,2-dime- 
thylpropyl groups. Of these, we prefer those straight or branched chain alkyl groups having from 1 to 4 carbon 
atoms, and more prefer those straight or branched chain alkyl groups having from 1 to 3 carbon atoms. 

Where R 2 or R 3 represents a haloalkyi group haying from 1 to 4 carbon atoms, this preferably has from 1 
to 3 halogen atoms, which may be the same or different, and examples of such groups include the trifluoro- 
methyl, trichioromethyl, difluoromethyl, dichloromethvi, dibromomethyi, 2.2.2-trichloroethyl, 2,2,2-trifluoroe- 
thyi, 2-fluoroethyl, 2,2-dibromoethyl, 3-chioropropyi, 3,3,3-trifluoropropyi and 4-fluorobutyl groups, of which 
we prefer alkyl groups having from 1 to 3 carbon atoms which are substituted by from 1 to 3 halogen atoms 
(and, where there are 2 or 3 halogen atoms, these are the same), more preferably the methyl or ethyl groups 
which are substituted by from 1 to 3 fluorine or chlorine atoms., The most preferred specific groups are the 
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trifluoromethyl, trichloromethyl, difluoromethyi and 2-fIuoroethyl groups, especially the Irifluoromethyl group. 

Where R 2 or R 3 represents a substituted alky I group having from 1 to 1 2 carbon atoms, which group is sub- 
stituted by at least one of subst ituents A f as defined and exemplified above, t his may beany one of such groups 
exemplified above in relation to the similar groups which may be represented by R 1 . 

Where R 4 represents an alkoxy group having from 1 to 5 carbon atoms, this may be a straight or branched 
chain alkoxy group having from 1 to 5, preferably from 1 to 3, carbon atoms, and examples include the methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy and pentyioxy groups. Of these, we prefer those aikoxy groups 
having from 1 to 3 carbon atoms, more preferably the methoxy and ethoxy groups. 

Where R 4 represents an alkyl group having from 1 to 5 carbon atoms, this may be a straight or branched 
chain group, and examples include the methyl, ethyl, propyl, butyl, pentyt, isopropyl, isobutyl, sec-butyi, t-butyi, 
2-pentyl, 3-pentyi, 2-methyi butyl, ^-methyl butyl, 1,1 -dimethyl propyl, 1,2-dime thy! propyl and 2,2-dimethyi pro- 
pyl groups. Of these, we prefer those straight or branched chain alkyt groups having from 1 to 4 carbon atoms, 
and more prefer those straight or branched chain alkyl groups having from 1 to 3 carbon atoms. 

Where R 4 represents an acyloxy group, this is an aliphatic, carboxylic acyloxy group, which may be a 
straight or branched chain group having from 1 to 6 carbon atoms. Examples include the formyloxy, acetoxy, 
propionyloxy, butyrytoxy, Isobutyryloxy, valeryloxy, Isovaleryioxy, pivaloyloxy and hexanoyloxy groups. Of 
these, we prefer those acyloxy groups having from 1 to 5 carbon atoms, and more prefer those acyloxy groups 
having from 1 to 3 carbon atoms. The most preferred acyloxy group is the acetoxy group. 

Where R 4 represents an aralkytoxy group, the aralkyi part Is as defined above, and the alkyl part may be 
as exemplified above in relation to the aralkyloxycarbonyf groups. Examples of unsubstituted aralkyioxy groups 
include the benzyloxy, phenethyioxy, 1-phenyiethoxy, 3-phenylpropoxy and 1- and 2- nap hthyl methoxy 
groups. Examples of substituted aralkyioxy groups include any of the unsubstituted groups exemplified above 
but which is substituted by at least one of substituents B, and specific examples of such substituted groups 
include the o-, rrv- or j>- fluoro benzyloxy, o-, m- or £- chlorobenzyloxy, o- f m- or g-methyl benzyloxy, o-, m- or 
£- methoxy benzyloxy, o-, m- or £- nitrobenzyloxy, <>, m- or£- trifluoromethyl benzyloxy, o-, m- or £- hydroxy- 
benzyloxy, 3.5-di-t-butyi -4-hydroxy benzyloxy and 3,4 f 5-trim ethoxy benzyloxy groups. Of these, we prefer 
those aralkyioxy groups which are unsubstituted or which have from 1 to 3 substituents selected from halogen 
atoms, alkyl groups having from 1 to 4 carbon atoms, alkoxy groups having from 1 to 3 carbon atoms, trifluor- 
omethyl groups or hydroxy groups. The most preferred group is the benzyloxy group, which is preferably un- 
substituted but which may have 1 or 2 substituents selected from fluorine atoms, chlorine atoms, methyl groups 
or methoxy groups. 

Where R 4 represents an aryloxy group, the aryl part is as defined above. Examples of unsubstituted ar- 
yloxy groups include the phenyioxy and 1- and 2- naphthyloxy groups. Examples of substituted aryloxy groups 
include any of the unsubstituted groups exemplified above but which is substituted by at least one of substitu- 
ents B, and specific examples of such substituted groups include the o-, m- or £- fluoro phenyioxy, o-, m- or 
£- chlorophenyloxy, o-, m- or Dimethyl phenyioxy, o-, m- or p_- methoxyphenyloxy, o-, rrv or p_- nitrophenyioxy, 
o-, nv or 2- trifluoromethyl phenyioxy, <>-, m- or £- hydroxyphenyioxy, 3,5-di-t-butyt -4-hydroxypheny!oxy and 
3,4,5-trimethoxyphenyloxy groups. Of these, we prefer those aryloxy groups which are unsubstituted or which 
have from 1 to 3 substituents selected from halogen atoms, alkyl groups having from 1 to 4 carbon atoms, alkoxy 
groups having from 1 to 3 carbon atoms, trifluoromethyl groups or hydroxy groups. The most preferred group 
Is the phenyioxy group, which is preferably unsubstituted but which may have 1 or 2 substituents selected from 
fluorine atoms, chlorine atoms, methyi groups or methoxy groups. 

Where R 4 represents an aryi group, this is as defined above. Examples of unsubstituted aryl groups include 
the phenyl and 1- and 2- naphthyi groups. Examples of substituted aryi groups Include any of the unsubstituted 
groups exemplified above but which is substituted by at least one of substituents B, and specific examples of 
such substituted groups include the o-, m- or £- f luorophenyl, o-, m- or £- chlorophenyi, m- or p_- methyl- 
phenyi, o-, m- or £- methoxy phenyl, Oj-, rrv- or £- nltro phenyl, o-, m- or £- trifluoromethylphenyl, o-, rrv- or £- 
hydroxyphenyl, 3.5-di-t-butyl-4-hydroxyphenyl and 3,4,5-trimethoxyphenyI groups. Of these, we prefer those 
aryi groups which are unsubstitutsrf or which have from 1 to 3 substituents selected from halogen atoms, alkyl 
groups having from 1 to 4 carbon atoms, alkoxy groups having from 1 to 3 carbon atoms, trif luoromethyi groups 
or hydroxy groups. The most preferred group is the phenyl group, which is preferably unsubstituted but which 
may have 1 or 2 substituents selected from fluorine atoms, chlorine atoms, methyl groups or methoxy groups. 

Where R 4 represents a haioalkyi group having from 1 to 4 carbon atoms, this preferably has from 1 to 3 
halogen atoms, which may be the same or different, and examples of such groups include the trifluoromethyl, 
trichloromethyl, difluoromethyi, dichloromethyl, dibromomethyl, 2,2,2-trichloroethyI, 2,2,2-trifluproethyl, 2-flu- 
oroethyl, 2,2-dibromoethyl, 3-chloropropyi, 3,3,3-trifluoropropy! and 4-fluorobutyf groups, of which we prefer 
alkyi groups having from 1 to 3 carbon atoms which are substituted by from 1 to 3 halogen atoms (and, where 
there are 2 or 3 halogen atoms, these are the same), more preferably the methyi or ethyl groups which are 
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substituted by from 1 to 3 fluorine or chlorine atoms; the most preferred specific groups are the trifluoromethyl, 
trichloromethyi, difiuoromethyl and 2-fiuorcethyt groups, especially the trifiuororc^hyi group. 

Where R 4 or R 5 represents a halogen atom, this may be, for example, the fluorine, chlorine, bromine or 
iodine atom, preferably the fluorine, chlorine or bromine atom, more preferably the fluorine or chlorine atom. 
5 Where R 5 represents an alkoxy group, this may be a straight or branched chain aikoxy group having from 

1 to 5, preferably from 1 to 3, carbon atoms, and examples indude the methoxy, ethoxy, prcpoxy, isopropoxy, 
butoxy, isobutoxy and pentyioxy groups. Of these, we prefer those alkoxy groups having from 1 to 3 carbon 
atoms, more preferably the methoxy group. 

Where R* represents an alkyi group having from 1 to 5 carbon atoms, this may be a straight or branched 
10 chain group, and examples indude the methyl, ethyl, propyl, butyl, pentyi, isopropyi, isobutyl, sec-b-jtyl, t-butyi, 
2-pentyi, 3-pentyi, 2-methylbutyi, 3-methylbutyi, 1,1-<JimethyIpropy!, 1,2-dimethyl propyl and 2,2-dimethylpro^ 
pyl groups. Of these, we prefer those straight or branched chain alky! groups having from 1 to 4 carbon atoms, 
and more prefer those straight or branched chain aikyl groups having from 1 to 3 carbon atoms. 

Where R« represents a halogen atom, this may be, for example, the fluorine, chlorine, bromine or iodine 
15 atom, preferably the fluorine, chlorine or bromine atom, more preferably the fluorine or chlorine atom. 

Where R« represents an alkoxy group, this may be a straight or branched chain alkoxy group having from 
1 to 5, preferably from 1 to 3 : carbon atoms, and examples include the methoxy, ethoxy, propoxy, isopropoxy. 
butoxy, isobutoxy and pentyioxy groups. Of these, we prefer those alkoxy groups having from 1 to 3 carbon 
atoms, more preferably the methoxy group. 

Where R« represents an alkyt group having from 1 to 5 carbon atoms, this nay be a straight or branched 
chain group, and examples indude the methyl, ethyl, propyl, butyi, pentyi, isopropyi, isobutyl, sec-butyl, t-butyi, 
2-pentyi, 3-pentyl, 2-r7.3thyibuiyl, 3-methyIbutyI, 1.1 -dime thylpropyl, 1,2-dimethylpropyl and 2,2-dimethyl pro- 
pyl groups. Of these, we prefer those straight or branched chain alkyi groups having from 1 to 4 carbon aloms. 
and more prefer those straight or branched chain alkyi groups having from 1 to 3 carbon atoms. The mosi pre- 
25 ferred alkyi group is the methyl group. 

A preferred class of compounds of the present invention is those compounds of formula (I) and salts there- 
of in which: 

R° represents a hydrogen atom, a methyl group or a hydroxymethyl group; 

R 1 represents a substituted aikyl group having from 1 to 12 carbon atoms and substituted by at least 1 and no 

30 more than 8 of substituents A 1 , defined below; 

R 2 and R* are the same or different and each represents a hydrogen atom, a fluorine atom, a chlorine atom, 
a bromine atom, a hydroxy group, a methoxy group, an ethoxy group, a carboxy group, an aikoxycarbonyi group 
having from 2 to 7 carbon atoms, an aikyl group having from 1 to 5 carbon atoms, a nitro group, a trifluoromethyl 
group or a substituted aikyl group having from 1 to 12 carbon atoms and substituted by at least 1 and no more 

35 than 8 of substituents A 1 , defined below; 

X represents an oxygen atom or a sulphur atom; 

Ar represents a group of formula (II) or (III), defined above; 

R* represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a hydrox- 
ymethyl group, a methoxy group, an ethoxy group, an alkyi group having from 1 to 5 carbon atoms, an acetoxy 
group, a nitro group, a cyano group, a benzyloxy group, a phenoxy group, a phenyl group or a trifluoromethyi 
group; 

R 5 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a methoxy 
group, an alkyi group having from 1 to 5 carbon atoms or a nitro group; and 

R* represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group or a methyl 
group; and ' 

substituents A* are selected from carboxy groups, aikoxycarbonyi groups having from 2 to 7 carbon atoms 
aryloxycarbonyl groups in which the aryi partis as defined above, aralkyloxycarbonyl groups in which the aral- 
kyl part is as defined above, mono- and dialkylcarbamoyl groups having from 2 to 7 carbon atoms, carbamoy; 
groups, hydroxycarbamoyi groups, hydroxy groups, aliphatic carboxylic acyicxy groups having from 1 to 6 car- 
bon atoms and 2,4-dloxothlazolidIn-5-yI groups. 

More preferred compounds of the present invention are those compounds of formula (I) in which: 
R° represents a hydrogen atom or a methyl group; 

R* represents a substituted aikyl group which has from 1 to 12 carbon atoms and which is substituted by at 
least 1 and no more than 6 of substituents A 2 , defined below; 

R 2 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a methoxy 
group, an ethoxy group, an aikyl group having from 1 to 4 carbon atoms, a nitro group, or a substituted aikyl 
group which has from 1 to 4 carbon atoms and which has from 1 to 3 substituents selected from carboxy groups 
aikoxycarbonyi groups having 2 or 3 carbon atoms, me thyi carbamoyl groups, carbamoyl groups, hydroxy 
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groups and aliphatic carboxylic acyloxy groups having from 2 to 5 carbon atoms; 

R3 represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group, a methyl 
group or a t-butyl group; 

X represents an oxygen atom or a sulphur atom; and 

Ar represents a group of formula or (III), defined above; 

R 4 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a hydrox- 
ymethyl group, a methoxy group, an ethoxy group, an alkyl group having from 1 to 4 carbon atoms, an acetoxy 
group, a nitro group, a benzyioxy group, a phenoxy group, a phenyl group or a trifiuoromethyl group; 
R 5 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a methoxy 
group or an alkyl group having from 1 to 4 carbon atoms; 

R 8 represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group or a methyl 
group; and 

substituents A 2 are selected from: 
car boxy groups, 

alkoxycarbonyl groups having from 2 to 5 carbon atoms, 

phenoxycarbonyl groups, which are unsubstituted or which are substituted by from 1 to ^ substituents 
selected from halogen atoms, alkyl groups having from 1 to 4 carbon atoms, alkoxy groups having from 1 to 3 
carbon atoms, nitro groups, trifiuoromethyl groups and hydroxy groups, 

benzyioxycarbonyl and phenethyioxycarbony! groups, which are unsubstituted or which are substituted 
by from 1 to 3 substituents selected from halogen atoms, alkyl groups having from 1 to 4 carbon atoms, alkoxy 
groups having from 1 to 3 carbon atoms, nitro groups, tnfluororr. ethyl groups and hydroxy groups, 

monoalkylcarbamoyl groups having from 2 to 4 carbon atoms, 

carbamoyl groups, 

hydroxycarbamoyl groups, 

hydroxy groups, 

aliphatic carboxylic acyloxy groups having from 1 to 6 carbon atoms, and 

2,4-dioxothiazolidin-5-yi groups. 
A still more preferred ciass of compounds of the present invention are those compounds of formula (I) 
and salts thereof, in which: 
R° represents a hydrogen atom or a methyl group; 

R 1 represents a substituted alkyl group which has from 1 to 6 carbon atoms and which is substituted by at least 
1 and no more than 6 of substituents A 3 , defined below; 

R 2 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a methoxy 
group, an ethoxy group, an alkyl group having from 1 to 4 carbon atoms, or a substituted alkyl group which 
has from 1 to 3 carbon atoms and which is substituted by from 1 to 3 substituents selected from carboxy groups, 
alkoxycarbonyl groups having 2 or 3 carbon atoms, methylcarbamoyl groups, carbamoyl groups, hydroxy 
groups and aliphatic carboxylic acyloxy groups having from 2 to 5 carbon atoms; 

R* represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group, a methyl 
group or a t-butyl group; 

X represents an oxygen atom or a sulphur atom; 

Ar represents a group of formula (I!) or (III), defined above; 

R 4 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a hydrox- 
ymethyl group, a methoxy group, an ethoxy group, an alkyl group having from 1 to 4 carbon atoms, an acetoxy 
group, a nitro group, a benzyioxy group, a phenoxy group, a phenyl group or a trifiuoromethyl group; 
R 5 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a methoxy 
group or an alkyl group having from 1 to 4 carbon atoms; 

R« represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group or a methyl 
group; and 

substituents A 3 are selected from; 
carboxy group, 

alkoxycarbonyl groups having from 2 to 5 carbon atoms, 

benzyioxycarbonyl and phenethyioxycarbony! groups which are unsubstituted or which are substituted 
by from 1 to 3 substituents selected from halogen atoms, alkyl groups having from 1 to 3 carbon atoms, alkoxy 
groups having from 1 to 3 carbon atoms, nitro groups, trifiuoromethyl groups and hydroxy groups, 

monoalkylcarbamoy! groups having from 2 to 4 carbon atoms, 

carbamoyl groups, 

hydroxycarbamoyl groups, 

hydroxy groups 
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aliphatic carboxylic acyloxy groups having from 1 to 6 carbon atoms, and 
2,4-dioxothiazoiidin-5-yi groups. 
Still more preferred compounds of the present invention are those compounds of formula (I) in which: 
R° represents a hydrogen atom or a methyl group; 

R* represents a substituted alkyi group which has from 1 to 3 carbon atoms and which is substituted by at least 
1 and no more than 4 of substituents A* defined below; 

R 2 represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group, an alkyl 
group having from 1 to 4 carbon atoms or a hydroxym ethyl group; 

R 3 represents a hydrogen atom, a chlorine atom, a hydroxy group, a methoxy group or a methyl group; 
X represents an oxygen atom; 

Ar represents a group of formula (II) or (III), defined above; 

R 4 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a hydrox- 
ymethyl group, a methoxy group, an ethoxy group, an alkyl group having from 1 to 4 carbon atoms, an acetoxy 
group, a nitro group, a benzyloxy group, a phenoxy group, a phenyl group or a trifluoromethyi group; 
R 5 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a methoxy 
group or an alkyl group having from 1 to 4 carbon atoms; 

R e represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group or a methyl 
group; and 

substituents A 4 are selected from: 
carboxy groups. 

alkoxycarbonyl group having from 2 to 5 carbon atoms, 

benzyloxycarbonyl groups which are unsubstituted or which are substituted by from 1 to 3 substituents 
selected from alkyi groups having from 1 to 4 carbon atoms and hydroxy groups, 
monoalkylcarbamoyl groups having from 2 to 4 carbon atoms, 
carbamoyl groups, 
hydroxycarbamoyl groups, 
hydroxy groups, 

aliphatic carboxylic acyloxy groups having from 1 to 6 carbon atoms, and 
2,4-dioxothiazoIidin-5-yi groups. 
Still more preferred compounds of the present invention are those compounds of formula (I) in which: 
R° represents a hydrogen atom or a methyl group; 

R 1 represents a substituted alkyl group which has from 1 to 3 carbon atoms and which is substituted by at least 
1 and no more than 4 of substituents A 5 , defined below; 

R 2 represents a hydrogen atom, a chlorine atom, a hydroxy group, a methoxy group, a methyl group or a hy- 
droxymethyl group; 

R 3 represents a hydrogen atom or a methyl group; 
X represents an oxygen atom; 

Ar represents a group of formula (II) or (III), defined above; 

R 4 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a hydrox- 
ymethyt group, a methoxy group, an ethoxy group, an alkyi group having from 1 to 4 carbon atoms, an acetoxy 
group, a nitro group, a benzyioxy group, a phenoxy group, a phenyl group or a trifluoromethyi group; 
R 5 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a methoxy 
group or an alkyl group having from 1 to 4 carbon atoms; 

R fl represents a hydrogen atom, a hydroxy group, a methoxy group or a methyl group; and 
substituents A 6 are selected from; 
carboxy groups, 

alkoxycarbonyl groups having from 2 to 4 carbon atoms, 

benzyloxycarbonyl groups which are unsubstituted or which are substituted by from 1 to 3 substituents 
selected from alkyl groups having from 1 to 4 carbon atoms and hydroxy groups, 
monoalkylcarbamoyl groups having 2 or 3 carbon atoms, 
carbamoyl groups, 
hydroxycarbamoyl groups, 
hydroxy groups, 

aliphatic carboxylic acyloxy groups having from 2 to 5 carbon atoms, and 
2,4-dioxothiazolidin-5-y| groups. 
Still more preferred compounds of the present invention are those compounds of formula (I) in which: 
R° represents a hydrogen atom; 

R 1 represents a substituted alkyi group which has from 1 to 3 carbon atoms and which is substituted by at least 
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1 and no more than 4 of sutetituents A* defined below; 

^represents a hydrogen ntom,a chlorine atom, a hydroxy group, a methoxy group, a methyl group or a hy- 
droxymethyl group; ~ j 

R 3 represents aiiyc/ogen atom; 
X represents an oxygen atom; 

At represents a group of formula (II) or (ill), defined above; 

R* represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a methoxy group, an alkyi 
group having fronvl to 4 carbon atoms, a phenoxy group or a trifluoromethyi group; 

represents a hydrogen atom, a chlorine atom, a methoxy group or an alkyl group having from 1 to 4 carbon 
atoms; 

R e represents a hydrogen atom, a hydroxy group or a methoxy group; and 
substituents A^axe selected from: 
carboxy groups, 

alkoxycarbonyl groups having from 2 to 4 carbon atoms, 
monoaikyl carbamoyl groups having 2 or 3 carbon atoms, 
carbamoyl groups, 
hydroxycarbamoyl groups, 
hydroxy groups, 

aliphatic carboxylic acyloxy groups having from 2 to 5 carbon atoms, and 
2,4-dioxothiazo!idin-5-yl groups. 
Still more preferred compounds of the present invention are those compounds of formula (I) in which* 
R° represents a hydrogen atom; 

R 1 represents an alkyi group which has from 1 to 3 carbon atoms and which is substituted by 1 or 2 of sub- 
stituents A 7 , defined below; 

R 2 represents a hydrogen atom, a chlorine atom, a hydroxy group or a hydroxymethy! group; 
R 3 represents a hydrogen atom; 
X represents an oxygen atom; 

At represents a phenyl, 2-chJorophenyl, 3-chiorophenyl, 4-chlorophenyl, 3-bromophenyl, 3-fluoropher.vl. 3- 
phenoxyphenyl, 3-methyiphenyl, 3-methoxyphenyi, 3,5-dichlorophenyi, 3,5-di-t-butyl-4-hydroxy phenyl 3 4 5- 
frimethoxyphenyi, 3-trifluoromethyl phenyl, S-chloro^-fluorophenyl, 1-naphthyl or 2-naphthyi group; and ' 
substituents A 7 are selected from alkoxycarbonyl groups having from 2 to 4 carbon atoms, hydroxy groups, 
aliphatic carboxylic acyloxy groups having from 2 to 5 carbon atoms and 2,4-dioxothiazoiidin-5-yi groups. 

Still more preferred compounds of the present invention are those compounds of formula (\) in which* 
R° represents a hydrogen atom; 

Ri represents a methoxycarbonylmethy!, ethcxycarbonylm ethyl, 2-methoxycarbonylethyi, :^s(rnethoxycarbo- 
nyl)methyi, hydroxymethy!, 2-hydroxyethyi, 1 ,2-dihydroxyethyl, 1,3-dihydroxy-2-propyi, 1-methoxycarbonyi. 
1-hydroxyrnethyl, 2-methoxycarbonyl-2-hydroxyethyi, 2-acetytoxy ethyl or 2,4-dioxothiazoiidin-5-ylmethyl 
group; ' 

R 2 represents a hydrogen atom, a chlorine atom or a hydroxymethyl group; 
R 3 represents a hydrogen atom; 
X represents an oxygen atom; and 

Ar represents a phenyl. 2-ch!oropheny!, 3-chiorophenyl 4-chiorophenyl. 3-bromophenyl, 3-fPjorophenyl, 3-methyl- 
phenyi, 3-methoxyphenyl, 3,5-dR-butyl-4-hydroxyphenyl, 3-trifiuoromethylphenyl, 3-chloro-4-fluorophenyl or 2- 
naphthyl group. ' 

The most preferred compounds of the present invention are those compounds of formula (I) in which* 
K° represents a hydrogen atom; 

R< represents a methoxycarbonylmethyl, ethoxycarbonylmethyl, 2-methoxycarbonylethyl, bis(methoxycafbo- 
nyi)methyl. hydroxymethyl, 2-hydroxyethyi, 2-methoxycarbonyl-2-hydroxyethyl or 2.4-dioxothiazolidin-5-yi- 
methyl group; ' 

R 2 represents a hydrogen atom; 
R 3 represents a hydrogen atom; 
X represents en oxygen atom; and 

Ar represents a phenyl, 3-chIorophenyi, 3-brornophenyl, 3-trifIuoromothylphenyl, 3-chloro-4-fiuorophenyl or 2- 
naphthyl group. 7 

The compounds of the present invention can exist in the form of various stereoisomers, as shown in for- 
mula (IV); 
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5 




in which Ro, R\ R* R3 t x and Ar are as defined above. Where R° represents a hydrogen atom, there are at 
least two asymmetric carbon atoms (marked *1 and *3) and, where R<> represents a methyl or hydroxymethyl 
group, there are at least three asymmetric carbon atoms (marked "1. *2 and *3). Although these are ail rep- 
resented herein by a single molecular formula, the present invention includes both the individual, isolated iso- 
mers and mixtures (where the amounts of isomers may be equal or different), inciuding racemates. thereof. 
Where stereos pecfic synthesis techniques are employed or optically active compounds are employed as start- 
ing materials, individual isomers may be prepared directly; on the other hand, if a mixture of isomers is pre- 
pared, the individual isomers may be obtained by conventional resolution techniques. 

Of the compounds of the invention, we preferthose isomers in which the asymmetric carbon atoms marked 
by *1 and *3 are in the R-configu ration. 

Examples of specific compounds of the Invention are those compounds of formula (1-1), in which the va- 
rious substituent groups are as defined in Table 1. and formula (1-2), in which the various substituent groups 
are as defined in Tables 2 to 8. 




35 



40 



Ar— CH-CH-NH-CH-CH 2 — O- 




In the Tables, :he following abbreviations are used: 

45 Ac acetyl 

Boc butoxycarbonyl 

IBoc Isobutoxycarbonyl 

sBoc sec-butoxycarbonyl 

tBoc t-butoxycarbonyl 

50 Bu butyl 

tBu t-butyl 

Byr butyryi 

[Byr Isobutyryl 

Bzc benzyl oxycarbonyl 

65 Et ethyl 

Etc ethoxycarbonyl 

Me methyl 

Mec met hoxycarbonyl 
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naphthyi 

phenyl 

pivaloyl 

propyl 

isopropyl 

isopropoxycarbonyl 

propionyl 

trifluoromethyl 

thiazoiidin-5-yl 

valery! 

isovaleryl 



Table 1 



15 


Cpd. No. 


Ar 


R° 




R2 


R 3 




1-1 


Ph 


-CH 2 OH 


4-HOOCCHz- 


H 


H 




1-2 


3-CIPh 


Me 


4-MecCHz- 


H 


H 


20 


1-3 


3-CiPh 


H 


4-MecCH 2 - 


H 


H 




1-4 


3-CIPh 


H 


4-EtcCH r 


H 


H 




1-5 


3-CIPh 


H 


4-Mec2CH- 


H 


H 


25 


1-6 


3-CIPh 


H 


4-BzcCH 2 - 


H 


H 




1-7 


3-CIPh 


H 


4-(2 f 2-diEtcEt)- 


H 


H 




1-8 


3-CIPh 


H 


4-HCCH r 


H 


H 


30 


1-9 


3-C!Ph 


H 


4-HOCH r 


3-HOCH2- 


H 




1-10 


3-CIPh 


H 


4-(2-HOEt)- 


H 


H 




1-11 


3-CIPh 


H 


4-(3-HOPr)- 


H 


H 


35 


1-12 


3-CIPh 


H 


4-(2-AcOEt)- 


H 


H 




1-13 


3-CIPh 


H 


4-(HOCH2) 2 CH- 


H 


H 




1-14 


3-FPh 


H 


4-MecCH 2 - 


H 


H 


40 


1-15 


3-TfmPh 


H 


4-MecCH 2 - 


H 


H 




1-16 


3-BrPh 


H 


4-MecCH2- 


H 


H 




1-17 


3,5-ditBu-4-HOPh 


H 


4-MecCH r 


H 


H 


45 


1-18 


3-Cl-4-FPh 


H 


4-(Mec) (HO) CH- 


H 


H 




1-19 


3,5-diCIPh 


H 


4-(Mec-HOCH) CH r 


H 


H 




1-20 


2-Np 


H 


4-MecCH r 


H 


H 


50 


1-21 


3-C!°h 


H 


4-(2-PivOEt)- 


H 


H 



55 



Np 
Ph 
Piv 
Pr 

5 [Pr 
iPrc 
Prn 
Tfm 
Thiz 

10 Val 
iVal 
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Table 1 (cont.) 



10 



15 



20 



25 



30 



35 



Cpd. 

NO. 



AT 



R 



40 



45 



50 



3-28 


3-ClPh 


H 


3-29 


Ph 


H 


3-30 


3, 5-di£Bu- 






-4-HOPh 


H 


3-31 


3-ClPh 


H 


3-32 


2,5-diClPh 


H 


3-33 


3 , 5-di£Bu- 






-4-KOPh 


H 


3-34 


3-ClPli 


H 


3-35 


3,5-di£3u- 






-4-HOPh 


H 


3-36 


3,5-diiMe- 






-4-HOPh 


H 


3-37 


3-ClPh 


H 


3-38 


3 -CIPh 




3-39 


3-CIPh 


H 


3-40 


2-F-4-BrPh 


H 


3-41 


3-Cl-4-FPh 


H 


3-42 


3-TfmPh 


H 


3-43 


3,4-diClPh 


H 


3-44 


3-TfmPh 


K 


3-45 


3-ClPh 


H 


3-46 


3-ClPli 


H 


3-47 


3-ClPh 


H 


3-48 


3-ClPh 


H 


3-49 


3-ClPh 


K 


3-50 


3-ClPh 


H 



4-MecCK 2 - 
4-MecCH^- 



5-EtcCH 2 - 
2-MecCH 2 - 
4-MecCH-,- 



4-MecCH 2 - 
4-MecCH^- 



5-MecCH 2 - 



5-BocCH 2 - 

4-MecCH 2 - 

4-iPrcCH 2 - 

4-EtcCH 2 - 

4-Mec 2 CK- 

4-KacCH 2 - 

4-Bzc 2 CH- 



2-CI 
H 



5-MecCK 2 - 



-H0 

2" 

2 -HO 



2-F 
2-MeO 

2-MeO 

2-EtO 

2-MeO 

2-EtO 

2 -Me 

H 

K 

H 



4- (3,5-di£Bu-4-HOBzc) CH^ 

H 



4-EtcCH 2 - 



3-EtcCH. 



4-iBocCH 2 - 

4-aBccCH 2 - 

4-LBocCH 2 - 

4-iPrc 2 CH- 

4- (2,2-diMecEt) - 

4- (Mec) (Me)CH- 



H 
H 
** 
H 
K 
K 



H 
H 

H 

4 -HO 
H 

H 
H 

H 

H 

6-MeO 

K 

H 

H 

H 

H 

H 
H 
H 
H 
K 
H 
H 
H 



55 



18 
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Table 3 (cont. 



40 



45 



50 



55 





Cpd. 












10 


NO. 


Ar 


R° 


R 1 


R 2 


R 3 




3-51 


3-BrPh 


H 


4- [1, 1,2,2- (Etc) 


4 Et] - 




15 










H 


H 




3-52 


3-ClPh 


H 


4-PhOCOCH 2 - 


H 


H 




3-53 


Ph 


Ke 


4- (3-F-Ph0C0) CH 2 


H 


H 




3-54 


3-ClPh 


H 


4- (PhOCO) 2 CH- 


H 


H 


20 


3-55 


3-ClPh 


H 


4- (4-Me03zc) 2 CH- 


H 


H 




3-56 


2-Np 


H 


4- [ (2-PhEtc)CH :) ; 


H 


H 




3-57 


3-Cl-Ph 


H 


4- (3, 5-di£Bu-4-H0Bzc) CH 2 - 














H 


H 


25 


3-58 


3-ClPh 


H 


4-Bzc 2 CH- 


H 


H 




3-59 


3-PPh 


H 


4- (2,2-diBzcEt) - 


H 


H 




3-60 


Ph 


K 


3-MecCH 2 - 


4-HO 


H 


30 


3-61 
3-62 


3 -MePh 
3-MeOPh 


H 
H 


4-MecCH 2 - 
4-MecCH 2 - 


H 
H 


H 
H 




3-63 


3,5-diClPh 


H 


4-MecCH 2 - 
4-Mec 2 CH- 


H 


H 




3-64 


2-Np 


H 


H 


H 


35 


3-65 


3-TfmPh 


H 


3-MecCH 2 - 


4-HO 


H 


3-66 


3-TfmPh 


H 


4-MecCH 2 - 


H 


H 



17 
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Tabic 4 





Cpd. No. 


Ar 


"I 

| R° 


R 1 


! R. 


! 


5 


4-1 


3-CiPh 


i 

: LJ 

i 


4-HOhNCOCH 2 - 


H 


H 




4-2 


3-CIPh 


IH 


4-H 2 NCCCH 2 - 


H 


H 




4-3 


3-CiPh 


! 

H 


4-MeHNCOCH2- 


H 


H 


10 


4-4 


3-CIPh 


H 


4-BuHNCOCH 2 - 


H 


H 




4-5 


3-CIPh 


H 


4-Et 2 NCOCH 2 - 


H 


H 




4-6 


3-CIPh 


H 


4-H 2 KCOCH2- 


2-CI 


H 


15 


4-7 


3-CIPh 


H 


4-{2-H 2 NCOEt)- 


H 


H 




4-8 


3-CiPh 


H 


4-EtHNCOCH 2 - 


K 


H 




4-9 


2-N? 


H 


4-PrHNCOCH 2 - 


H 


H 


20 


4-10 


3-BrPh 


H 


4-iPrH\COCH 2 - 


H 


u 




4-11 


3-CiPh 


H 


4-(H 2 NCO) 2 CH- 


H 


H 




4-12 


3-CiPh 


H 


4--2,2-di (H 2 NCO)Et>- 


H 


H 


25 


4-13 


2-Np 


H 


4-(H 2 NCO) 2 CH- 


H 


H 




4-14 


3,5-d't3u-4-HOPh 


H 


4-(H 2 NCO) 2 CH- 


H 


H 




4-15 


3-CIPh 


H 


4-HOHNCOCH 2 - 


2-CI 


u 
t t 


30 


4-16 


3-FPh 


H 


4-iPrHNJC0CH2- 


I 

H I 


H 




4-17 


3-TfmPn 


H 


4-H 2 NCOCH 2 - 


h i 


H 




4-18 


3-MeGPh 


H 


4-H 2 NCOCH 2 - 


« ! 


H 



35 

Table 5 





Cpd. No. 


Ar 


R° 


I 


R2 


R 3 


40 


5-1 


3-CIPh 


H 


4-(2 l 4-dioxo7hiz)CH 2 - 


H 


ri 




5-2 


2-N? 


H 


4-(2,4-dIoxoThl2)CH 2 - 


H 


H 




5-3 


3-7fmPh 


H 


4-{2,4-dioxoThiz)CH 2 - 


H 


H 


45 


5-4 


3-CI-4-FPh 


H 


4-(2,4-dioxoTh!z)CH 2 - 


H 


H 




5-5 


3,5-ditBu-4-HOPh 


H 


4-(2,4-dioxoThiz)CH 2 - 


H 


H 




5-6 


3-«V3QPh 


H 


4-(2.4-dloxoThIz)CH 2 - 


H 


H 


50 


5-7 


Ph 


Me 


4-(2,4-dioxoThiz)CH 2 - 


H 


H 




5-8 


Ph 


-CH 2 OH 


4-(2.4-dioxc7hiz)CH 2 - 


H 


H 

i 



55 



It? 
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Table 6 





Cpd. No. 


! 

i : 


R° 


Ri 


R2 


R 3 


5 


6-1 


3-CIPh 


H 


4-(Mec) (HO) CH- 


H 


H 




6-2 


3-CiPh 


H 


4-(2-Mec-2-HOEt)- 


H 


H 




6-3 


3,5-dlMeOPh 


H 


4-(H 2 NCO) (HO) CH- 


H 


H 


10 


6-4 


3-F-4-MeOPh 


H 


4-(3-F-PhOCO) (HO) CH- 


H 


H 




6-5 


3,5-diMe-4-HOPh 


H 


4-(Mec) (HO) CH- 


H 


H 




6-6 


1-HO-4-Br-2-Np- 


H 


4-(2-Etc-1-HOEt)- 


H 


H 


15 


6-7 


3-CIPh 


H 


4-(HOOC) (HO) CH- 


H 


H 




6-8 


3-CIPh 


H 


4-(3-HOOC-2-HOPr)- 


H 


H 




6-9 


3-CIPh 


H 


4-(H 2 NCO) (HO) CH- 


H 


H 


20 


6-10 


2-Np 


H 


4-(iPrc) (HO) CH- 


H 


H 




6-11 


3-CiPh 


H 


4-(Ete) (HO) CH- 


H 


H 




6-12 


3-CIPh 


H 


4-(2-Etc-1-HOEt)- 


H 


H 


25 


6-13 


3-CIPh 


H 


4-(4-TfmPhOCO) (HO) CH- 


H 


H 




6-14 


3-FPh 


H 


4-(PhOCO) (HO) CH- 


H 


H 




6-15 


3-CIPh 


H 


4-(PhOCO) (HO) CHCH 2 - 


H 


H 


30 


6-16 


3-CIPh 


H 


4-(2-PhOCO-2-AcOEt)- 


H 


H 




6-17 


3-CIPh 


H 


4-(2-H 2 NCO-2-HOEt)- 


H 


H 




6-18 


3.4,5-trfMeO-Ph 


H 


4-(2-MeHNCO-2-HOEt)- 


H 


H 


35 


8-19 


3-CIPh 


H 


4-(2-H 2 NCO-2-AcOEt)- 


H 


H 


I 


3-20 : 


3-TfmPh 


H 


4-(Mec) (HO) CH- 


H 


H 



40 



45 



50 



55 
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Table 7 



10 


upa. . 

ViO . 


AJT 


K 


R 




D 2 
R 


«3 
R 




7-1 


Ph 


H 


4 - (2 -HOEt) - 




H 


H 


15 


7-2 


3 -CIPh 


H 


4 - H0CH 2 - 




H 


H 




7-3 ■ 


3 -CIPh 


H 


4 - (2 -HOEt) - 




IT 
fx 


n 




7-4 


3 -CIPh 


H 


4- (3 -HOPr) - 




H 


H 




7-5 


3 -CIPh 


H 


4- (1, 2-diHOEC) - 




H 


H 


20 


V - b 


3 - ciPn 


H 


4- (2 , 3 -diHOPr) - 




H 


H 




/ - / 


J - UJLVIl 


a 


4 - HOCH^ - 


3 - 


HOCH 2 - 


H 




/ - O 


J - Llrll 


ii 


4 - HOCH^ " 


2 - 


HOCH 2 - 


H 




"7 Q 


J - Q-lJb 1 !! 


TT 

H 


4 - [1,1,2,2- tetra- 








25 








vHOCH^) Et] - 




H 


H 




/*1U 


J - Llfn 


H 


4 - (H0CH 2 ) 2 CH- 




H 


H 




*7 - 1 1 
/•ll 


J - CIPJtl 


H 


4- [2,2-di (H0CH 2 ) Et] - 




H 


H 




1 - 12 


3 -CIPn 


H 


4- (1-HOEt) - 




H 


H 


30 


/ * 13 


3 -CIPh 








H 


4- (2-HOEt) - 


3- 


(2-HOEt) - 


H 




7 - 14 


3 -CIPh 


H 


4 -K0CH 2 - 




3-Tfm 


H 






3 - r tn 


H 


4- (H0CH 2 ) 2 CH- 




H 


H 


35 


/ - 1 O 


4-MePh 


K 


4- (1,2-diHOEt) - 




H 


H 


7 - 17 


2 -Np 


H 


4- (2-HOPr) - 




H 


H 




7-18 


2-Np 


H 


4- (1-HOEt) - 




H 


H 




7-19 


4-MeONp 


H 


4- (2,3-diHOPr) - 




H 


H 


40 


7-20 


3 , 5-di£Bu- 
















-4-HOPh 


H 


4- ( 2-HOEt) - 




H 


H 




7-21 


3 -CIPh 


H 


4- (2-HOEt) - 




2-C1 


H 




7-22 


3 -CIPh 


H 


4- (2-HOEt) - 




2 -HO 


H 


45 


7-23 


3-TfmPh 


H 


4- (2-HOEt) - 




H 


H 




7-24 


3-FPh 


H 


4- (2-HOEt) - 




H 


K 




7-25 


3-MePh 


H 


4- (2-HOEt) - 




H 


H 




7-26 


3-MeOPh 


H 


4- (2-HOEt) - 




H 


H 



50 



65 



20 
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Tablg 7 IgflUlLJ 



10 


Cpd 
No. 


Ar 


R° 


R 1 


R 2 


R 3 




• 7-27 


2-Np 


H 


4- (2-HOEt) - 


** 


ri 


15 


7-28 


3-Cl-4-FPh 


H 


4- (2-HOEt) - 


H 


tj 

A 




7-29 


3-BrPh 


H 


4- (2-HOEt) - 


LT 
tl 


TT 
H 




7-30 


2-Np 


H 


4- (HOCH-J^CH- 
2 2 


H 


** 


20 


7-31 


1-Np 


H 


4- (2-HOEt) - 


H 


X* 




7-32 


3,4,5-triMeO- 












-Ph 


ii 


4- (2-HOEt) - 


H 






7-33 


3-ClPh 


H 


4 - HO 


3 - (2-HOEt) 


- H 


25 


7-34 


3-ClPh 


H 


4-HOCH-- 
2 


2 -Me 


£ - V<a 




7-35 


3-ClPh 


H 


4- (2-HOPr) - 


H 


H 




7-36 


2-Np 


H 


4- (1,2-diHOEt) - 


H 


H 




7-37 


3-TfmPh 


H 


4- (1,2 -diHOEt) - 


TT 
XI 


H 


30 


7-38 


3, 5-di£Bu- 














-4-HGPh 


H 


4- (1,2-diHOEt) - 


IT 

n 


H 




7-39 


3,5-diClPh 


H 


4- (1,2-diHOEt) - 


H 




35 


7-40 


2-Np 


H 


4- (2,3-diHOPr) - 


H 


LT 

n 


7-41 


3,4-diCiPh 


H 


4- (2,3-diHOPr) - 




*» 




7-42 


3-TfmPh 


H 


4- (HOCH 2 ) 2 CH- 


H 


K 




7-43 


Ph 


Me 


4- (HOCK 2 ) 2 CH- 


H 


K 


40 


7-44 


3,5-diClPh 


H 


4- (HOCH 2 ) 2 CH- 


H 


H 




7-45 


3,4-diClPh 


H 


4- (HOCH 2 ) 2 CH- 


H 


H 




7-46 


3, S-diMe- 












^-HOPh 


H 


4- (HOCH 2 ) 2 CH- 


K 


H 


45 


7-47 


3,4,5-triMeO 












7-48 


-Ph 


H 


4- (HOCH 2 ) 2 CH- 


H 


H 




3-Cl-4-FPh 


H 


4- (HOCH 2 ) 2 CH- 


H 


K 




7-49 


2-F-4-BrPh 


H 


4- (HOCH 2 ) 2 CH- 


H 


H 


50 


7-50 


Ph 


H 


4- (HOCH 2 ) 2 CH- 


H 


H 



55 



21 
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Table 7 f^onr . ) 



10 



15 



20 



Cpd. 
No . 


Ar 


In. 




•TV 




D 2 
R 


R 


7-51 


3 - PhOPh 


H 


4- 


(HOCH 2 ) 2 CH- 




H 


H 


7-52 


3, 5-diLBu- 
















-4-HOPh 


H 


4- 


(HOCH 2 ) 2 CH- 




H 


H 


7-53 


2-Np 


H 


4- 


[2,2-di(H0CH 2 


)EtJ - 


H 


H 


7-54 


3, 4-diClPh 


H 


4- 


[2 / 2-di(H0CH 2 


)Et] - 


H 


H 


7-55 


3, 5-diClPh 


H 


4- 


[2 / 2-di{H0CH 2 


)EtJ - 


H 


H 



25 



30 



35 



40 



45 



SO 
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Table 8 



Cpd. No. 


Ar 


R° 


R1 


R2 


R3 


8-1 


3-CIPh 


H 


4-(2-AcOEt)- 


H 


H 


8-2 


3-CJPh 


H 


4-(2-PivOEt)- 


H 


u 
n 


8-3 


3-MeOPh 


H 


4-(AcOCH2) 2 CH- 


H 




8-4 


3-CIPh 


H 


4-AcOCH 2 - 


H 


H 


8-5 


3-FPh 


H 


4-PrnOCH 2 - 


IV! C3 




8-6 


3,4,5-triMeO-Ph 


H 


4-ByrOCH r 


U 

n 


n 


8-7 


3-CIPh 


H 


4-iByrOCH 2 - 


H 


n 


8-8 


3-CIPh 


H 


4-(2-PrnOEt)- 


u 
n 


u 
n 


8-9 


3-CIPh 


H 


4-(2-ByrOEt)- 


H 

n 


u 
n 


8-10 


3-CIPh 


H 


4-(2-iByrOEt)- 


u 
i» 


n 


8-11 


3,4-diCIPh 


H 


4-(2-VaIOEt)- 


H 


H 


8-12 


3,5-diCIPh 


H 


4-(2-fValOEt)- 


H 


H 


8-13 


2-Np 


H 


4-(2-PivOEt)- 


H 


H 


8-14 


3-TfmPh 


H 


4-(1-AcOEt)- 


H 


H 


8-15 


Ph 


Me 


4-(2-AcOEt)- 


H 


H 


8-16 


3-CIPh 


H 


4-(1,2-diAcOEt)- 


H 


H 


8-17 


2-Np 


H 


4-(1,2-diAcOEt)- 


H 


H 


8-18 


3-CIPh 


H 


4-(2AcO-1-HOEt)- 


H 


H 


8-19 


3-CI-4-FPh 


H 


4-(2,3-diAcOPr)- 


H 


H 


8-20 


3-CIPh 


H 


4-(AcOCH2) 2 CH- 


H 


H 


8-21 


2-Np 


H 


4-(PivOCH2) 2 CH- 


H 


H 


8-22 


3-CIPh 


H 


4-[2 t 2-di (AcOCHJEt]- 


H 


H 


8-23 


3-CI-4FPh 


H 


4-(2-AcO-1-HOEt)- 


H 


H 



Of the compounds listed above, preferred compounds are Compounds No.: 
3-1. 2-[2.(4-MethoxycarbonylmethyJphenoxy)-1-methylethy0amino-1-(3-chlorophenyl)ethanol; 
3-5.2-{2-{4-(2-Methoxycarbonylethy1)phenoxy]-1-methylethyl}amino-1-phenylethanol; 
3-14.2-[2-(4-Methoxy M rbonylmethy)phonoxy)-1-methylethyljamino-1-(3-bromophenyl)ethanol; 

ir I« f [ 2 ^ MclhoxyMrbon ^ 

3-29.2-[2-(4-Methoxycarbonylmethylphenoxy)-1-methylethyl]amino-1-phenylethanol; 

*tl' , , ^ MethoxyMrbon ^ meth ^P heTO ^)- 1 - metn y ,e thy1]amino-1.(3- m ethoxyphenyl)ethanon 
5-1. 5-IM2-[2-(3-Chloropheny1)-2-hydroxyethy1amino]propo^ 

f'rfJ:Tr {2 " [2 * ( ^ Trinuo ^ eth ^ 

^^^^^^^^^'^"^y^^^^y®^ hyljphenoxy J- 1 -methyl ethyl}amjno-1 -(3-chloropheny()ethanof| 
7-2. 2-[2-(4-Hydroxymethylphenoxy)-1-methylethyl]amlno-1-(3-chlorophenyl)ethanol; 
7-3. 2-<2-[4-(2-Hydroxyethyl)phenoxy2-1-methylethyl}amino-1-(3-chlorophenyl)ethanol; 
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7-4. 2^2-[4.(3-Hydroxypropyl)phenoxy>1-methyIethyl)amino-1-(3-ch(orophenyI)ethanol; 
and salts thereof. 

Of these, the most preferred compounds are Compounds No.: 3-1, 3-14, 3-29, 3-41, 3-66, 5-1, 5-3, 6-2 
and 7-3 and salts thereof. 

The compounds of the present invention can be prepared by a variety of well known processes which are 
known per se. For example, in general terms, they may be prepared by reacting a compouno of formula (V): 



OZ RO 

(in which Ar and R° are as defined above; Z represents a hydrogen atom or a hydroxy-protecting group; and 
W represents an oxygen atom, or it represents a hydrogen atom on one bond of the associated carbon atom 
and an amino group or a halogen atom on the other bond of the associated carbon atom) or an epoxide cor- 
responding to said compound of formula (V) where W represents a hydrogen atom and a halogen atom 
with a compound of formula (VI): 



R 1 

W'=C -CH 2 — X—(^^— -R2 



(VI) 



(in which X, R 1 , R 2 and R 3 are as defined above; and. where W represents said hydrogon atom and said halogen 
atom or W represents saiu oxygen atom, W represents a hydrogen atom on one bond of the associated carbon 
atom and an amino group on the other bond of the associated carbon atom, or, where W represents said hy- 
drogen atom and said amino group. W represents an oxygen atom); 
and, if necessary, reducing the resulting compound; 
and, if necessary, removing any protecting group; 
and optionally salifying any resulting compound. 

As explained in more detail below, in Method 1 , where W represents a hydrogen atom and an amino group, 
and W represents an oxygen atom, the product of the reaction of the compounds of formula (V) and (VI) con- 
tains a double bond, and this compound is reduced to give the compound of formula (I). The epoxide corre- 
sponding to the compound of formula (V) where W represents a hydrogen atom and a halocen atom can be 
treated in essentially the same way as that compound where W represents a hydrogen atom and a halogen 
atom, and this is also explained in greater detail hereafter, in Method 3. 

Specific examples of processes which can be used to prepare the compounds of the present invention 
are shown in the following Methods 1 to 6. 

Method 1: 



In this Method, an amino-alcohol of formula (VII): 



Ar-CH-C 2 H- NH2 
OH RO 



(in which R° and Ar are as defined above) [vide, for example. D. T. Collins. J. Med. Chem.. 1 3, 674 - 680 (1 970)] 
is reacted with a keto compound of formula (VIII): 
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0=<p-CH 2 — X 



1 




(vm) 



(in which R\ R*. R3 and X are as defined above), to give a compound of formula (IX): 

Ar^^-N==CH-CH 2 -X-VP^ll R2 

OH RO ^ OX) 

[steTeT R °' R1 ' R2 ' R3 ' X and * as def ' ned above) IStep A] and then the resu,tin9 com P° und is reduced 

The compound of formula (VIII). used as one of the starting materials in this and other Methods, can be 
prepared by conventional means, for example by reacting a haloacetone with a phenol or thiophenol com- 
pound, using methods well known In the art 

A/inUI? t? tHiS reaCt !? n ; a "TOnd of formula (IX) is prepared by reacting an amino-alcohol of formula 
m with a keto compound of formula (VIII). The reaction may be carried out in the presence or absence of a 
dehydrating agent, such as anhydrous sodium carbonate, anhydrous potassium carbonate, anhydrous sodium 
sulphate, anhydrous calcium chloride, anhydrous magnesium sulphate or a dehydrating molecular sieve 

In general, the reaction is preferably carried out in the presence of a solvent, the nature of which is not 
critical, provided that it has no adverse effect upon the reaction and that it can dissolve the reagents at least 
to some extent Examples of suitable solvents include: hydrocarbons, which may be aliphatic or aroma'tic. such 
as benzene toluene, xylene, hexane and heptane; halogenated hydrocarbons, especially halogenated aliphat- 
ic hydrocarbons, such as chloroform, methylene chloride and carbon tetrachloride; ethers, such as diethyl 
ether tetrahydrofuran and dioxane; amides, such as dimethylformamide. dimethylacetamide. hexamethyl- 
phosphonc taamide; alcohola, such as methanol and ethanol; suboxides, such as dimethyl sulphoxide; sul- 
pholane; and mixtures of any two or more of the solvents described above. 

The reaction will take place over a wide range of temperatures, and the precise reaction temperature chos- 
en is not crrtical to the invention. In general, we find it convenient to carry out the reaction at a temperature 
in the range of from ice-cooling to the boiling point of the solvent used. The time required for the reaction may 
hkew.se vary widely, depending on many factors, notably the reaction temperature and the nature of the re- 
agento. However in most cases where the reaction is carried out under the preferred conditions outlined 
above, a period of from 0.5 to 10 hours will suffice. 

fnr TJf» "* ( *' on is P? f «aWy earned out in the presence of a solvent, such as a hydrocarbon or an alcohol, 
thl °- , h ° UrS 3t 3 tem P erature fmm ice-cooling to the reflux temperature. More preferably 

!Ue resuttrgwaTer" ^ * ""^ ** * ?eri ° d ° f fr ° m 1 to 3 h ° UrS and removin 9 

In Step B. a compound of formula (I) is prepared by reducing the compound of formula (iX). which may 
h! h JT" Pf !f ar ? ! S de8Cnbed in ste P A - Tha taction is normally carried out by using a reducing agent or 
Z2£STT? PreSenC8 °' 8 Wh " B redUCUOn 18 ° ut us, "9 a reducl "S agent, the na- 

^? e fJ/„nI rT 9 K 96 US6d iS "* Cn ' UCal t0 the PfeSent invention - and a "y reduci "9 a 9«nt commonly used 
° f J' 8 , to™*y e< » ua »y ba " a «d here. Examples of suitable reducing agents include: metal hy- 

o dSibuSrJI " m TT^' S ° diUm boroh y dride - sodlum cyanoborohydride. lithium aluminium hydride 
tL ?SS5S T T m h ) rdnde - " 9enera '' the reaction is preferab| y carried oul in the P^ence of a solvent. 
Sat XT.!!? ? . ? * t0 inVent, '° n ' Pr0Vided th3t 11 h3S 00 adveree ef fect U P°" the action and 

whU ?r te rSa96ntS ' 31 ,6aSt to SOma exten <- ^^P' 68 c' suitable solvents Include: hydrocarbons 

2.h^M ,P a C V ar ° maUC ' SUCh 38 benzene ' to,uene ' **' n *' hexane or "•*»•: ethers, such as 
a ' tetrahydrafuran or dioxane : a ™ ida s. such as dimethylformamide. dimethylacetamide or hexaS 

The reaction will take place overa wide range of temperatures. a : nd the precise reaction temperature chos- 
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en is not critical to the invention. In general, we find it convenient to carry out the reaction at any temperature 
from ice-cooling to heating, for example to 50°C or more. The time required for the reaction may likewise vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
in most cases, a period of from 0.5 hour to several days will normaiiy suffice. 

The reaction is preferably carried out using sodium borohydride or sodium cyanoborohydride in the pres- 
ence of an alcoholic solvent, and at a temperature of from ice-cooling to 50°C for a period of from 1 to 24 hours. 

Where reduction is carried out by hydrogenation in the presence of catalyst, the catalyst used may be any 
catalyst commonly used for catalytic reduction, and the nature of the catalyst is not critical to the present in- 
vention. Examples of preferred catalysts include palladlum-on-charcoal or platinum oxide. In general, the re- 
action is preferably carried out in the presence of a solvent the nature of which is not critical, provided that it 
has no adverse effect upon the reaction and that it can dissolve the reagents, at least to some extent. Examples 
of suitable solvents include: ethers, such as diethyl ether, tetrahydrofuran or dioxane; amides, such as dime- 
thylformamide or dimethylacetamide; alcohols, such as methanol, ethanol or isopropanol; esters, such as me- 
thyl acetate or ethyl acetate; and mixtures of any two or more of the solvents described above. Where a pal- 
ladium catalyst is used, the catalytic hydrogenation is preferably carried out under from medium to high pres- 
sure, preferably at from 1 to 5 kg/cm*. Where a platinum catalyst is used, the hydrogenation is preferably carried 
out at atmospheric pressure. The reaction will take place over a wide range of temperatures, and the precise 
reaction temperature chosen is not critical to the invention. In general, we find it convenient to carry out the 
reaction at a temperature In the range of from room temperature to 50°C. It is also preferably carried out in 
the presence of an alcoholic solvent, particularly methanol or ethanol. 

Where the compound of formula (VII) is an optically active compound owing to the presence of asymmetric 
carbon atoms at the positions marked by M and/or *2. the stereochemical integrity can be retained in the com- 
pound of formula (IX) and thus the compound of formula (I), so produced. Moreover, in Step B, where a con- 
ventional asymmetric hydrogenation reaction can be carried out. compounds of formula (I) can be prepared 
as a stereoisomer having an asymmetric carbon atom at the position marked by *3. 

Method 2 

In this Method, a compound of formula (I) is prepared by reacting a halohydrin of general formula (X): 

*1 *2 

^ CH—Hal ^ 

in io » 

(in which R° and Ar are aa defined above and Hai represents a halogen atom, such as those exemplified above, 
preferably a chlorine or bromine atom) with an amine of formula (XI): 



* 



3 




N H 2 ~CH-CH 2 —X- 

CH 3 W " W 

(In which R 1 , R*. R» and X are as defined above). 

The reaction may be carried out in the presence or absence of a deacidif ying agent, which may be a base, 
for example: an alkali metal carbonate, such as sodium carbonate or potassium carbonate; an alkali metal hy- 
drogencarbonate, such as sodium hydrogencarbonate; or an organic base, such as triethylamine. Also, it is 
preferably carried out in the presence of a solve*, the nature of which is not critical, provided that it has no 
adverse effect upon the reaction and that it can dissolve the reagents, at least to some extent. Examples of 
suitable solvents Include: hydrocarbons, which may be aliphatic or aromatic, such as benzene, toluene, xylene 
hexane or heptane; halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as chloro^ 
form, methylene chloride or carbon tetrachloride; ethers, such as diethyl ether, tetrahydrofuran or dioxane- 
amides, such as dimethylformamlde, dimethylacetamide or hexamethylphosphoric triamide; alcohols, such as 
methanol, ethanol or isopropanol; sulphoxides. such as dimethyl sulphoxide; and mixtures of any two or more 
of the solvents described above. 
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The reaction wili take place over a wide range of temperas-res, and the precise reaction temperature chos- 
en is not critical to the invention. In general, we find it convenient to carry out the reaction at any temperature 
from room temperature to the reflux temperature of the reaction medium. The time required for the reaction 
may likewise vary widely, depending on many factors, notabiy the reaction temperature and the nature of the 
reagents. However, in most cases, a period of from 1 hour to several days will normally suffice. The reaction 
is preferably carried out in the oresence of a solvent, such as an alcohol, an amide or a sulphoxide, at a tem- 
perature from room temperature to 60°C, and for a period of from 3 hours to 3 days. 

Compounds of formula (XI) can be prepared by the procedure summarized in the following reaction 
scheme A: 



Reaction Scheme A 




In the above formulae, R\ FP, R3 and x are as defined above; Z' represents an amino-protecting group, 
for example an alkoxycarbonyl group or an aryioxycarbonyi group, which may be as defined and exemplified 
in relation to the similar groups which may be included in substituents A above, for example a t-butoxycarbonyi 
group or a benzyloxycarbony! group; and Z2 represents a sulphonyl group, such as an alkanesulphonyi group 
In which the aikyl moiety preferably has from 1 to 4 carbon atoms, or an aryisufphonyi group In which the aryl 
part may be as previously defined and exemplified, for example a mesyl (methanesulphoT/l) group or a tosyl 
(toluenesulphonyl, preferably £-toluenesuIphonyl) group. 

In step 1 of this reaction scheme, a compound of formula (c) is prepared by reacting an N-Protected amino- 
alcohol of formula (a) with a phenyl compound of formula (b). This reaction may be carried out by conventional 
procedures, for example using the Mitsunobu reaction [O. Mitsunobu, Synthesis, 1 (1981)]. In general, the re- 
action is normally and preferably e1fecte6 in the presence of a solvent. There Is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the re- 
agents involved and that it can dissolve the reagents, at least to some extent Examples of suitable solvents 
include: hydrocarbon;,, which may be aliphatic or aromatic, such as benzene, toluene, xylene, hexane or hep- 
tane; halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as chloroform, methy- 
lene chloride or carbon tetrachloride; ethers, such as dieihyi ether, tetrahydrofuran or dioxane; amides, such 
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as d.methylforrnamide. dimethylacetamide or hexamethylphosphoric triamide; and mixtures of any two ormore 
of the solvents described above. The reaction can take place over a wide range of temperatures, and the pre^ 
c.se react.on temperature is not critical to the invention. In general, we find it convenient to carry out the re- 

60 c n The a tS P rT U Z 1 th3t ° f 30 iC6 - Water b3th to S ° me heatin 9' more P feferab| y from te«oollng to 
60 C. The tune requ.red for the reaction may also vary widely, depending on many factors, notably the reaction 

temperature and the nature of the reagents and solvent employed. However, provided that the reaction ,s ef- 
fected under the preferred conditions outlined above, a period of from several hours to several days more 
preferably from 5 hours to 3 days, will usually suffice. Y 

™ * ° 0mp0und of [°"" u,a < c > u " a,so be Prepared, as shown in step 2, by reacting a compound of formula 
(d) w.th a compound of formula (e). The reaction is normally and preferably effected in the presence o5 a soU 

versa af^/LT* » ****** °" ^ ° f 3 °' Vent t0 bC * mf>io ^ P rovided th at * has no ad- 

12 nt c , J 63 ?' °" ° r ?" the rea9entS inv0lved and that il Mn dissolve th « "agents, at .east to some 
extent Examples of suitable solvents Include: hydrocarbons, which may be aliphatic or aromatic, such as ben- 

^'~%Tl?i* M ' heXaa ! I 0r heptane; ethera - such as dieth V ether, tetrahydrofuran ordioxane; amides, 
such as d.methylformam.ae, d.methylacetamide or hexamethylphosphoric triamide; and mixtures of any two 
or more of the solvents described above. The reaction can take place over a wide range of temperatures and 
he prease react.on temperature is not critical to the invention. In general, we find it convenient to carry out 

^Lt'Z.tT reaCt '° n ma/ a,S ° Vary Wlde,y " de P endl "9 on many factors, notably the re- 

action temperature and the nature of the reagents and solvent employed. However, provided that the reaction 
,s effected under the preferred conditions outlined above, a period of from 1 hour to several days more p e- 

ztT^Tr t ° 24 f h f 0UrS : Wi " USua "y suf f ice - Tha Preferably carried out in the present a solvent 

at a temperature of from ice-cooling to 60°C for a period of from 1 to 24 hours 

bv mtcviTr 1 f f °,T ,a (d i b8 Prepared ' 35 shownins,e P3.«>y Protecting theaminogroup.for example 
tlZTT, % ° f 3 compound of for ™ ,a ( a >- The reaction may be carried out In the presence or 

stm calon^?? I 7 '" 9 TI^ CXamPle: an a,ka "' meta ' carbonate . *"ch as sodium carbonate or potas- 
• urn donate, an aikai, metal hydrogencarbonate. such as sodium hydrogencarbonate: or an o^anic rl mi ne 
such as tr.ethylamme or pyridine), and preferably in the presence of a solvent There is no particular restrS 

reaoan^™, * pwv, * d that * has no adverse effe «°" «i reaction or on he 

nduoe hv2^ k 'I"" diSS0 ' Ve the reagentS ' at,eaatt °*<>™ extent Examples of suitable solvents 
nduae. hydrocarbons. wh.ch may be aliphatic or aromatic, such as benzene, toluene, xylene, hexane or hep- 

lene chSr ^''^ halt * enated hydrocarbons, such's chtoroform. llly- 

T/^lr i etr8Ch,0ride: ethere ' 8uch «3 diethyl ether, tetrahydrofuran or dioxane; amides, such 

suloZr^r't ' d 7 thy * cetamide or hexamethylphosphoric triamide; sulphoxides. such as dimethyl 
sulphox.de. and mixtures of any two ormore of the solvents described above. The reaction can take place over 
a WKie range of temperatures, and the precise reaction temperature is not critical to the invention In geneS 

more preferably from Ice-cooling to 60'C. The time required for the reaction may also vary widely depending 

LeT a 0 "ovS;a7t? ,y th 7 eaCt, '°:, temPeratUre 3nd 1 he " atUre ° f the reagente and -2m eZoZS- 
Zu^oZtlT ? ' S SffeCted Undef the Preferred conditions oul,ined a "ove. a period 1 of from 1 

hourtoseveral days, more preferably from 1 to 24 hours, will usually suffice. The reaction is preferably carded 
out . the presence of triethylamine at a temperature of from ice-cooling to 60'C for a period o'rem Uc £ 

A compound of formula (XI) can then be prepared, as shown In step 4. by removing the amlno-orotectina 
S mea^ff! or henzy.oxycarbony. groups, frorn the compound 9 of form^a (c^n- 

meTsZ r and J IT ? n aS , de . S D Cr,bed ? T ' W GrCen ' ' PnieCtive Groups in 0r 9 anic Synthes s". John 
Wiley & Sons, and J. F. W. McOmle. "Protective Groups In Organic Chemistry. Plenum Press) 

rU^^ZS^SS^ f0fmU,a W ^ ^ PfePared by "*» 30 ° PtiCa " y aC " Ve ™* * 
ra^^rj!.? 6 COmpounds of formu,ae W and (XI) are optically active, reacting them together will give the 

z^slt sssss sf asymme * c ^ atoms at the p °*~ marked by ^ - 2 and •» - 

Method 3 

A compound of formula (I) can be prepared by reacting an epoxidized compound of formula (XII): 
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*I *2 



Ar — CH—CH—RO 

\ / POI) 
O 

(in which Ro and Ar are as defined above) with an amino compound of formula (XI): 




(XI) 



(in which R\ and X are as defined above). 

The reaction may be carried out in the presence or absence of an acid catalyst, such as hydrogen chloride 
sulphuric acid, boron trifiuoride or aluminium chloride, or of bas.c alumina, and preferably iri "the presence 5 
a solvent There is no particular restriction on the nature of the solvent to be employed, provided that it has 
no adverse effect on the taction or on the reagents involved and that it can dissolve the reagents at eaS 
to some extent Examples of suitable solvents Include: hydrocarbons, which may be aliphatic or aroma'tic such 
h!droo«l" e ' T *l eXaM ° r hepta " e: ha! °9 enated hydrocarbons, especially haiogenated aiiphatic 

2£SST^" h. 33 Chl0rof0fm ' me,h y ene °r ««bon tetrachloride; ethers, such as diethyl ether, 

^ahydrouran ,or dloxane; amides, such as dimethylformam.de. dlmethylacetam.de or hexamethylphosphorlc 
WeT tn 'Jf! ; "?? 38 methan01, ethan0 ' ° r is °P ro P ano ': sulphoxides. such as dimethyl sulphoxide; 

^e^l^ZZ? r 7? * ° f temperatures ' and tne P rec,sa action temperature Is not critical to the 
ZZ Eli, J. .! * 7 conven,ent to carr y o«t the reaction at a temperature of from that of an ice- 
TnlT , , h J" 9 ' m ° re preferab| y ^ ioe-cooling to 120-C. The time required for the reaction may 
!nn lT y W f y ', d6pendin9 on man/factors, notably the reaction temperature and the nature of the reagente 

iZTao^T^T"; PTmi<ied , ? at the reaCti0 " iS eff9Cted under :he P referred «*»**• opined 
ISSJ ^ , k t0 SeVera ' ° ayS ' m ° re P referab| y fr om 1 to 24 hours, will usually suffice. The 

reaction is preferably carried out in the presence of a solvent at a temperature of from 30»C to 120-C for i 
period of from 1 to 24 hours. 

mav^fd rh?r. C ° mP t ° Und f ° f 'l 9 """'" (X ° and (X,,) ° ptiCa " y act,Ve ' reaction of theae compounds 
nr^r P , ,° K ste ; eoiS ° mere ° f the ^P 00 " 0 of formula 0 owino t0 tha asymmetric carbon atoms 
at the positions marked by '1 . '2 and «3 as shown in formulae (IV), (XI) and (XII). 

Method 4 

A compound of formula (I) can be prepared by [Step A1] reacting a carbonyl compound of formula (XIII): 

•I 

Ar— CH-C=0 

Sh W ™ «r„ and ^ 38 d f 3b0Ve 3nd 2S W-ents a hydrogen atom or a hydroxy-protecting group) 
with an amino compound of formula (XI). as shown above, to produce a compound of formula (XIV): 

Ar-CH-C=N_CH-CH 2 -X 

oz3 ro £ H , V^*. " (xrv) 
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(in which, R°, R1. R2 R3, X, Ar and are as defined above) and then [Step 31] reducing the resulting compound 
of formula (XIV) to produce a compound of formula (XV): 

•I *3 

Ar— CH-CH-NH-CH-CH 2 -X- 

(in which, R°, Ri, R2 R* X, Ar and are as defined above) and then, if necessary, deprotecting the compound 
where Z* represents a hydroxy-protecting group, to give a compound of formula (I). 

Step A1 and B1 are essentially the same as, and may be carried out under similar conditions to those 
described in Steps A 3nd B of Method 1. 

The nature of the hydroxy-protecting group represented by Z^ is not critical to the present invention, and 

any such group which may conventionally be used as a hydroxy-protecting group may equally be used in the 

present reaction. Examples of such groups include the tetrahydropyranyl. methoxymethyi, diphenylmethyl, tri- 

tyl, trimethylsilyl, t-butyldimethylsilyl and t-butyldiphenyisilyi groups. Following Steps A1 and B1, if the protect- 

ing group needs to be removed, the nature of the removal reaction will depend on the nature of the protecting 

group, as is well known in the art and the reactions employed are also well known. Examples of such removal 

reactions are given in T. W. Green, "Protective Groups in Organic Synthesis", John Wiley & Sons; and J. F. W 

McOmie, "Protective Groups In Organic Chemistry", Plenum Press. 

Those compounds of formula (Xill) in which R<> represents a hydrogen atom, that is compounds of formula 
(XVI): 



Ar— CH— C=0 

' , I (XVI) 
OZ 1 H 

can be prepared by the procedure summarized in the following reaction scheme B: 
Reaction scheme R 

OH 

Ar-CHO Step 1 | 

CHO _£_^ Ar-CH-COOH J^l^ Ax-CH-COOR 

(8) 



OH 

I 

:h- 

(h) 



-531!* Ar-^H-COOR S: ^, Ax-CH-C-O 
CO 023 H 

(XVI) 

In the above formulae. Ar and Z» are as defined above and R represents a lower alky! group, preferably 
having from 1 to 4 carbon atoms, for example as exemplified in relation to substituents B. above. 

In step 1 of this reaction scheme, a compound of formula (f) is treated by conventional means, for example, 
as described in Organic Syntheses I. pp. 336. to give a compound of formula (g). 

The reaction is normally carried out by reacting the compound of formula (0 with hydrogen cyanide or 
with tnmethylsSyl cyanide in the presence of zinc iodide, and in the presence or absence of a solvent; to prepare 
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a cyanobydnn derivative, and then subjecting the resulting cyanohydrin compound to hydrolysis catalyzed bv 
an acid. The reaction for forming the cyanohydrin compound is normally carried out over a wide range of tem- 
?nn^ r tf *h , eXa,T,p!e , fr0m iC6 - coolin 9 to heatin 9. preferably at a temperature of from room temperature to 
.100 C. Hydrolys.s catalyzed by an acid is normally carried out using a conventional acid, for example an in- 
2 ' H 3UC ?K fl3 hydrocn,oric acid or 3u, P" uric or an organic acid, such as £ -toluenesulphonic acid 
or acet 1C acid, in the presence of an excess of water at a temperature of from room temperature to the reflux 
temperature of the reaction mixture for a period of from several tens of minutes to several tens of hours The 

?X :l° r n ! ! 3 n m0r ??/ erab ^ Carried ° Ut by heatin9 Under ref,ux in the pre3ence of hydrochloric acid or sulphuric 
acid for a period of from 30 minutes to 1 0 hours. 

Subsequently, esterification of the compound of formula (g) thus obtained can be effected by acid- 
catalyzed estenf .cation or by treatment with an esterifying agent, such as adiazoalkane or an aJkyi halide plus 
alkali, to produce a compound of formula (h). 

Acid-catalyzed esterification may be effected by reacting the compound of formula (g) with, for example 
an excess of an alcohol, in the presence or absence of a solvent, and preferably in the presence of an inorganic 
!.wf« UC . '* hydr ° 9e " ch,oride or sul P huric a «' d . * an organic acid, such as £-toluenesulphonic acid, at a 
suitable temperature, for example from room temperature to heating, for a suitable period, for example from 
several hours to several days. 

Esterification using a diazoaikane is preferably effected in the presence of a solvent, for example: an al- 
cohol, such as methanol or ethanol; a hydrocarbon, which may be aliphatic or aromatic, such as benzene tol- 
uene xylene, hexane or heptane; an ether, such as diethyl ether, tetrahydrofuran or dioxane; or a mixture of 
any two or more of the solvents described above. The reaction can take place over a wide range of tempera- 
tares, and the precise reaction temperature Is not critical to the Invention. In general, we find it convenient to 
?*"L °"" h f r ^ 0 °' i0 " 8t ? tem P era <»"e of from ice-cooling to heating, more preferably at a temperature of from 

♦ ?' d f0rthe reaCti ° n may also vary v " !y - Ending on many factors, not- 

ably the reaction temperature and the nature of the reagents and solvent employed 

inH.!l an ir i terifi f a 1 ti0n . reaCtiOn USin9 a " 8lkali and an alkyl ha,ide ' examples of the alkali which may be used 
Lnn m rt a f a j; bon : tes ' such as Potassium carbonate orsodium carbonate. The reaction is normally 
and preferably effected in the presence of a solvent There is no particular restriction on the nature of the sol- 

Z ^^r!" Pr ° Vided th3t U h3S "° 8dverse effect on the reaction or on tne rea 9ents involved and 
that A can dissolve the reagents, at least to some extent Examples of suitable solvents include: alcohols, such 
as me hanol or ethanol- ethers, such as diethyl ether, tetrahydrofuran or dioxane; hydrocarbons, such as ben- 

Z I* ^""'j* Xan8 ° f heptane: amides " such as °irnethylformamide. dimethylacetamide or hex- 

amethylphosphonc tnam.de; and mixtures of any two or more of the solvents described above. The reaction 
can take p ace over a wide range of temperatures, and the precise reaction temperature is not critical to the 
invention In general we find it convenient to carry out the reaction ata temperature of from about room tenv 

ISJUr ?• ?' redUired f0f the reaCti0n may 8,30 vary wideIy ' depending on many factors, not- 

the ra^ L Z tSm P era M hjre and tna nalure of tha agents and solvent employed. However, provided that 

d£ TwJl uZu^tte Preferred COnd,ti0nS ° Ut,ined ab0V6 ' 3 Per, ° d ° f : ™ seVeraJ houre to several 

n rn„ , n n S eP ^ th ° COmp ° und of formu,a < h > thua oo'ained is protected using a conventional hydroxy-protecting 
fnZe t^h^ 8 ""T"" 1 ? f ° rmU ' a Q) - EXamp,6S ° f ,he "yoroxy-protectlng groups which may be used 
M^ohl i^ y Pyr3 ? y ' methox y metn y ) - diphenylmethyl. trityl. trimethylsilyl. t-butyldimethylsilyl and t-bu- 
l^diphenylsdyl groups, for example, as described in T. W. Green. "Protective Groups in Organic Syntheses- 
John W ey 4 Sons; and J. F. W. McOmle, 'Protective Groups In Organic Chemistry". Plenum Press ' 
fii for e5ml hlTT* 1 °' formu,a 0™) can then be prepared by conventional means from the compound 
111 ' b/ w 9 thS com P° und of formula (i) with diisobutylaluminium hydride in a hydrocarbon 

ice-tath " PtanB ' b6nZene t0 ' Uene ° f Xy1ene ' WWch h3S been P recoo,ed in an a oatontSry 

actlo^scheTc: d °' f ° rmU ' a ^ ^ ^ *" b/ ProCedure summarri "d in the following re- 
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Reaction scheme C 



T QZ 3 
Ar-CH — CO OR Step 1 T 

„ Ar-CH-CH 2 OH 

0) 



Step 2 ^ Ar— CH-C=0 
OZJ H 
(XVI) 

(in which Ar, 2? and R are as defined above). 

In step 1 of this reaction scheme, a compound of formula (i) Is reacted by conventional means with, for 
example, a metal hydride, such as lithium aluminium hydride ordiisobutyialuminium hydride, to produce a com- 
pound of formula (j). 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents Include ethers, such as diethyl ether, tetrahydrofuran and dioxane. 

The compound of formula (j) thus obtained is then oxidized in step 2 by conventional means, for example, 
using a sulphur trioxide/pyridine complex or a chromium oxidizing agent or by subjecting it to a Swern oxidation 
reaction to produce the compound of formula (XVI). 

Where the compound of formula (XVI) is optically active, it is possible to obtain stereoisomers of e com- 
pound of formula (IV) having an asymmetric carbon atom at the position marked by *1 . That is, whrve t : i amino 
compound of formula (XIV) is optically active and R° represents a hydrogen atom, there can be separ iely pre- 
pared compounds of formula (IV) in which the stereochemistry is made up of any desired combination of (*1R. 
*3R), (MR, *3S), (MS, *3R) or (MS, *3S). 

Moreover, a compound of formula (g) can be resolved into (R) and (S) compounds using any optics iy active 
amine which can be used for conventional optical resolution, for example, (+)- or (-)-ephedrine or [6) - or (!)- 
1-phenylethylamine. 



Method 5 

A compound in which R\ R* or R* represents a hydroxyalkyl group can be prepared by reducing a corre- 
sponding compound in which R\ R* or R 3 represents an alkoxycarbonyl group. The reaction is norm. :.y carried 
out using a reducing agent Examples of reducing agents which may be used in this reaction ind-rfe: me:., 
hydrides, such as lithium borohydride, sodium borohydride, sodium cyanoborohydride, lithium alur :nium hy- 
dride or diisobutyi aluminium hydride. 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: hydrocarbons, which may be aliphatic or aromatic, such as benzene, toluene, xylene, hexane 
or heptane; ethers, such as diethyl ether, tetrahydrofuran or dioxane; amides, such as dimethylformamide, 
dimethylacetamide or hexamethylphosphoric triamide; alcohols such as methanol, ethanol or isopropanol; and 
mixtures of any two or more of the solvents described above. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temper; ;ure of from 
ice-cooling to heating, for example at or up to the reflux temperature of the reaction mixture. The ; ne required 
for the reaction may also vary widely, depending on many factors, notably the reaction temper, ■ ure and the 
nature of the reagents and solvent employed. However, provided that the reaction is effected t-.-.der the pre- 
ferred conditions outlined above, a period of from 0.5 hour to several days will usually suffice. 7:,e reaction is 
more preferably carried out using sodium borohydride or lithium borohydride in the presence of an alcoholic 
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solvent at a temperature of from ice-ccoling to the reflux temperture cf the reaction mixture for a period of from 
1 to 24 hours. Alternatively, the reaction is also preferably carried out using lithium aluminium hydride in the 
presence of an ether solvent at a temperature of from ice-coc!ing to the reflux temperature of the reaction mix- 
ture for a period of from 1 to 24 hours. 

Method 6 j 

A compound correspond ;ng to a compound of formula (I) but in which the substituted aiky! group repre- 
sented by R\ and optionally by R* and/or R* is replaced by a substituted alkenyl group can be converted to 
the corresponding compound of formula (!) by catalytic hydrogenation. 

The catalyst used may be any catalyst commonly used for catalytic reduction, and the nature of the catalyst 
is not critical to the present invention. Examples of preferred catalysts include pailadium-on-charcoa! or pla- 
tinum oxide. In general, the reaction is preferably carried out in the presence of a solvent, the naiure of which 
is not critical, provided that it has no adverse effect upon the reaction and that it can dissolve the compound 
to be reduced, at least to some extent Examples of suitable solvents include: ethers, such as diethyl ether, 
tetrahydrofuran ordtoxane; amides, such as dimethyiformamide ordimethyfacetamide; alcohols, such as me- 
thanol, ethanoi or isopropanol; esters, such as methyl acetate or ethyl acetate; and mixtures of any two or more 
of the solvents described above. Where a palladium catalyst is used, the catalytic hydrogenation is preferably 
carried out under from medium to high pressure, preferably at from 1 to 5 kg/cm 2 . Where a platinum catalyst 
is used, the hydrogenation is preferably carried out at atmospheric pressure. The reaction will take p.acs over 
a wide range of temperatures, and the precise reaction temperature chosen is not critical to the Invention. In 
general, we find it convenient to carry out the reaction at a temperature In the range of from room temperature 
to 50°C. it is also more preferably carried out in the presence of an alcoholic solvent, particularly methanol or 
ethanoi. 

The desired compounds obtained by any of Methods 1 through S can be recovered from the reaction mix- 
ture by conventional means after completion of the reaction. The compounds thus obtained can. if desired, 
be further purified by standard techniques, for example, by the various chromatography techniques, notably 
column chromatography, and/or by recrystallization, re precipitation or the like. One suitable recovery and p*./- 
ification technique comprises: adding a suitable solvent to the reaction mixture; extracting the product into the 
solvent; removing the solvent by distillation from the extract; and purifying the residue by column chromatog- 
raphy through silica gel or the iike to afford the desired compound in a pure state. 

BIOLOGICAL ACTIVITY 

The compounds of formula (I) and their pharmaceutical^ acceptable salts have a variety of valuab e phys- 
iological activities, which render them of great potential for the treatment or prophylaxis of a variety of phys- 
iological disorders. For example, they improve hyperglycemia, increase glucose tolerance which .may have 
been Impaired In obesity, they inhibit the activity of aldose reductase, and Improve hepatic gluco-^ogenesis 
and hyperlipemia; they are useful as preventive and/or therapeutic agents for hyperglycemia, obesity, hyper- 
lipemia and such diabetic complications as retinopathy, nephropathy, neuropathy, cataracts, coronary heart 
diseases and arteriosclerosis; they are also useful for the treatment and prevention of obesity-related hyper- 
tension and osteoporosis. In addition, since the compounds of the present invention have a very low toxicity, 
they are useful as a preventive and/or therapeutic agents for the diseases and disorders mentioned above. * 

The blofogical activities of the compounds of the present Invention are Illustrated In the following Experi- 
ments, in which the compounds of the invention are identified by the number of the one of the following Ex- 
amples in which its preparation is described. 

EXPERIMENT 1 

Hypoglycemic effect during glucose load 

The hypoglycemic effect of the compounds of the present invention during glucose load in mice was meas- 
ured as follows. 

Three month old KK male mice, each weighing 28 to 30 g, were fasted overnight, and then 1 mg/kg of the 
compound to be tested or carboxymethyiceiiulosc (CMC) as a control was administered orally. After 60 minutes, 
1.2 g/kg of D-gkicose *'as administered subcutaneously. Then, at 60 and 120 minutes after the subcutaneous 
glucose injection, blood samples were taken, and the glucose levels were determined by means of a glucose 
analyzer (GL-1 01 , a product of Mitsubishi Kaaei, Co.). The hypoglycemic rates (R) of the test compound during 
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the glucose load were calculated according to the following equation: 

R = [1 -(B/A)]x100 

where 

A: Blood glucose level in the group administered CMC 
B: Blood glucose level in the group administered a test sample. 
The results are shown in Table 9. 

Table 9 



v-f pa. or exam* 
pie No. 


Dose (mg/kg) 


Number of mice 


Hypoglycemic glucose 
load 60 min. 


rate during % 120 min. 


3 




4 


67 3 


00. o 


6 


1 


4 


43.4 




8 




4 


56.8 


45.1 


24 




4 


61.4 


56.9 


27 




4 


68.4 


5£1 


40 




4 


37.9 


24.5 


41 




4 


50.1 


43.0 


42 




4 


60.9 


57.6 


43 




4 


66.5 


58.6 


44 




4 


38.1 


24.8 


47 




4 


60.9 


51.5 



10 



15 



20 



25 



30 



40 



45 



50 



As is clearly shown in Table 9, ail of the tested compounds showed an excellent hypoglycemic effect. 
EXPERIMENT 2 
35 Inhibition of Aldose reductase 

Bovine lens aldose reductase was separated and partially purified by the method of S. Hyman and J H 

°. h f — • 877 (1965)1 and K ' lna9akl ' L M ™ a and J ' ° kuda I Arch - Biochem - Biophys.,* 
316, 337 (.982)], and its activity was determined photometrically by the method of Var ma etal. [Biochem. Phar- 
rnac, 25, 2505 (1976)]. Inhibition of enzyme activity was measured for the compounds of the present invention 
at a concentration of 5 ng/ml, and the results are shown in the following Table 10. 

Table 10 



Inhibition of Aldose reductase 


Cpd. of Example No. 


Inhibition (%) at 5 ng/ml 




34 


63.3 


2.5 


36 


60.4 


2.9 


48 


47.5 
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EXPERIMENT 3 
Toxicity 

The test animals employed were male mice of the ddY strain. The animals were employed in groups of 3. 
The test compound was administered orally to each animal group at a dose of 300 mg/kg body weight. The 
compounds employed were those prepared as described in Examples 1,3,8, 24, 47 and 48. The animals were 
then observed for a period of one week following this administration, and, during the period of observation, 
they showed no abnormalities which could be attributed to the test compounds. Ail animals were alive at the 
end of the period of observation. 

In view of the substantial dose administered to each animal, the zero mortality indicates that the com- 
pounds of the present invention have a very low toxicity. 

The compounds of the present invention can be administered in various forms, depending upon the patient 
and the desired route of administration. Suitable formulations for oral administration include tablets, capsules, 
granules, powders or syrups; and suitable formulations for parentheral administration include injections (which 
may be Intravenous, intramuscular or subcutaneous), drops or suppositories. These various preparations can 
be prepared by conventional means in which the active compound is mixed with any known additives com- 
monly employed in the field of pharmaceutical preparations, such as vehicles, binders, disintegrators, lubri- 
cants, corrigents, solubilizers, suspending agents and coating agents. The dosage may be varied depending 
on the symptoms, age and body weight of the patient, the route of administration and the form of the prepa- 
ration. However, a daily dose of from 0.01 mg to 2,000 mg, which may be administered in a single dose or in 
divided doses. Is usually appropriate for an adult human patient. 

The preparation of the compounds of the present invention is further illustrated by the following non-lim- 
iting Examples, and the preparation of certain of the starting materials is shown in the subsequent Prepara- 
tions. 

EXAMPLE 1 

2-[2-(4-Hydroxymethylphenoxy)-1-methylethyl]amino-1-(3-chlorop henyl)ethanol 1/6 ethyl acetate (Com- 
pound No. 7-2) 1 1 

0.83 mg of lithium aluminium hydride was slowly added, with stirring, to a solution of 1.95 g of 2-[2-(4- 
methoxycarbonylphenoxy)-1-methyiethyi]amino-1(3-chiorophenyI)etharK)l (prepared as described in Prepara- 
tion 1) dissolved in 70 ml of tetrahydrofuran, and the resulting mixture was allowed to react atroom temperature 
for 2 hours. At the end of this time. 0.9 ml of water, 0.9 ml of a 15% w/v aqueous solution of sodium hydroxide 
and 3 ml of water were added, in that order, to the reaction mixture, and the resulting mixture was stirred at 
room temperature. The reaction mixture was then filtered using a Celite (trade mark) filter aid, and the filtrate 
was freed from the solvent by distillation under reduced pressure. The resulting residue was purified by column 
chromatography through silica gel, using a 10 : 1 by volume mixture of ethyl acetate and ethanol as the eluent, 
to give 1.5 g of the title compound as a glass-like material, having an Rf = 0.55 (thin layer chromatography 
over silica gel, using a 4 : 1 by volume mixture of ethyl acetate and ethanol as the developing solvent). 

The product contains some proportion of ethyl acetate but is not thought to be a complex. 

EXAMPLE 2 

5-r4-{2-[2-(3-Chlorophe nyl)-2-hydroxyethylamino]propoxy)ben2yl]thiazolidine-2,4-di one 1/2 ethyl acetate 
(Compound No. 5-1) 

Asolution of 2.5 g of 2-amino-1-(3-chiorophenyl)ethanol (prepared as described in Preparation 8) and 3.58 
g of 5-[4-(2-oxopropoxy)benzy1]thiazoIidine-2,4-cione In 50 ml of benzene was heated under reflux for 1.5 
hours, whilst the water being formed during the reaction was continuously removed. At the end of thlj time, 
the benzene used was removed by distillation under reduced pressure. The resulting residue was dissolved 
in 100 ml of absolute methanol, and then 3 g of sodium borohydride were added to the resulting solution. The 
reaction mixture was allowed to stand overnight at room temperature, after which it was concentrated by evap- 
oration under reduced pressure, and the concentrate was mixed with water. The resulting aqueous mixture 
was extracted with ethyl acetate, and the extract was dried over anhydrous sodium sulphate. The solvent was 
removed by distillation under reduced pressure, and the resulting residue was purified by column chromatog- 
raphy through silica gel, using ethyl acetate, followed by a 10 : 1 by volume mixture of ethyl acetate and ethanol, 
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10 



as the eluent. The product was recrystallized from ethyl acetate, to give 0.74 g of the title compound as crys- 
tals, melting at 1 00 - 1 25°C. 

EXAMPLE 3 

2-P-(4-methoxycar bo^^ (Compound No. 

A solution of 2.2 g of 2-amino-1-(3-chlorophenyl)ethanol (prepared as described in Preparation 8) and 2.6 
g of methyl 4-(2-oxopropoxy; phenyl ace late (prepared as described in Preparation 3) in 200 ml of benzene was 
heated under reflux for about 2 hours, whilst the water being formed during the reaction was continuously re- 
moved. At the end of this time, the reaction mixture was freed from the benzene used as solvent by distillation 
underreduced pressure, and the resulting residue was dissolved in 150 ml of absolute methanol. 1 g of sodium 
borohydride was added to this solution, whilst ice-cooling, and the resulting mixture was stirred at room tem- 
15 perature for 5 hours. The reaction mixture was then mixed with ethyl acetate and with a saturated aqueous 
solution of sodium chloride. The organic layer was separated and was dried over anhydrous magnesium sul- 
phate, and the solvent was removed by distillation under reduced pressure. The resulting residue was purified 
by column chromatography through silica gel, using a 40 : 1 : 1 by volume mixture of ethyl acetate, ethanol 
and triethylamlne as the eluent, to give 2.3 g of the title compound having an Rf « 0.44 (thin layer chromatog- 
raphy over silica gel, using a 40 : 1 : 1 by volume mixture of ethyl acetate, ethanol and triethyiamine as :he 
developing solvent). 

EXAMPLE 4 



20 



25 



2-{2-[4-(3- Hydroxypropyl)pheno^^ (Compound No. 7-4) 



A procedure similar to that described in Example 2 was repeated, except that 4.3 g of 2-amino-1-(3-chIor- 
ophenyl)ethanoI (prepared as described in Preparation 8), 3.5 g of methyl 3-[4-(2-oxopropoxy)pheny!]propion- 
ate (prepared as described in Preparation 5), 150 mi of benzene. 150 ml of absolute methanol and 6.12 g of 
30 sodium borohydride were used. A crude product was obtained, and this was purified by column chromatography 
through silica gel, using a 10 : 1 by volume mixture of ethyl acetate and ethanol as the eluent, to give 2.9 g of 
the title compound having an Rf = 0.40 (thin layer chromatography over silica gel, using a 10 : 1 by volume 
mixture of ethyl acetate and ethanol as the developing solvent). 



EXAMPLE 5 



2-{2-[4-(2- Methoxyca^bonylethyl)phenoxy^1-methylethy1;amino-1-phenylethanol (Compound No. 3-5) 

2.2 g of 2-{2-[4-(2-methoxycarbcnylethem 
(prepared as described in Preparation 53) were dissolved in 200 ml of methanol and hydrogenated by bubbling 
hydrogen through the solution at atmospheric pressure and at room temperature in the presence of 0.5 g of 
10% w/w palladlum-on-charcoal for 3 hours. The catalyst was removed by filtration, and the filtrate was con- 
centrated by evaporation under reduced pressure. The concentrate was dissolved in ethyi acetate, and the 
resulting solution was washed with an aqueous solution of potassium carbonate and with water, In that order 
after which it was dried over anhydrous sodium sulphate. The solvent was then removed by distillation under 
reduced pressure, and the residue was purified by column chromatography through silica gel, using ethyl acet- 
ate as the eluent The product thus obtained was recrystallized from a mixture of ethyl acetate and hexane 
to give 1.2 g of the title compound as crystals, melting at 103 - 104°C. 

EXAMPLE 6 

2-{2-{4-(2-MethoxycarbonYl -2-hyd 

(Compound No. 6-2) c " 

A mixture of 1.16 g of 2-amino-1-(3-chlorophenyl)ethanol (prepared as described in Preparation 8), 1.71 
g of methyl 3-[4-(2-oxopropoxy) phenyl]! actate (prepared as described in Preparation 6) and 40 ml of benzene 
was heated under reflux for 3.5 hours, whilst the water being formed during the reaction was continuouslv re- 
moved. After completion of the reaction, the benzene used in the reaction was removed by distillation under 
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reduced pressure, and the residue was dissolved in 50 m! of absolute methanol. 2.04 g of sodium cyanobor- 
ohydride were added, whilst ice-cooling, to the solution, and the resulting mixture was allowed to react over- 
night at room temperature. At the end of this time, methanol was removed by distillation under reduced pres- 
sure, and the resulting residue was mixed with ethyl acetate and with an aqueous solution of sodium chloride. 
The ethyl acetate layer was separated, washed with an aqueous solution of sodium chloride and then dried 
over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, and 
the residue was purified by column chromatography through silica gel, using ethyl acetate as the eluent, to 
give 1.9 g of the title compound having an Rf = 0.30 (thin layer chromatography over silica gel, using ethyl 
acetate as the developing solvent). 

EXAMPLE 7 

2- ff-[4^2-Methoxycarfrony1ethyf)ph (Compound No. 

3- 42 

Following a procedure similar to that described In Example 6, but using 4.5 g of 2-amino-1-(3-chlorophe- 
nyl)ethanol (prepared as described in Preparation 8), 3.5 g of methyl 3-[4-(2-oxopropoxy) phenyl] propionate 
(prepared as described in Preparation 5), 100 ml of benzene, 1 00 ml of absolute methanol and 2.6 g of sodium 
cyanoborohydride, 2.8 g of the title compound were obtained as crystals, melting at 65 - 73°C. 

EXAMPLE 8 

2-{2-[4-(2-Hydroxyethyl)phenoxy}-1-methylethyl)amino-1-(3-chlorophenyl)ethanol (Compound No. 7-3) 

Following a procedure similar to that described in Example 2, but using 2.0 g of 2-amino-1-(3-chlorophe- 
nyl)ethanol (prepared as described in Preparation 8), 2.13 g of 2-[4-(2-oxopropoxy)phenyl]ethano! (prepaid 
as described in Preparation 7), 100 ml of benzene, 100 ml of absolute methanol and 0.95 g of sodium boro- 
hydride, a crude product was obtained. This product was purified first by column chromatography through silica 
gel, using a 20 : 1 by volume mature of ethyl acetate and ethanol as the eluent, and then by recrystaiiization 
from ethyl acetate, to give 1.18 g and 1.02 g of two separate kinds of crystals, which are diastereomers of the 
title compound, melting at 108 - 111 °C and at 78 - 80°C, respectively. 

EXAMPLE 9 

2-[2-(4-Methoxycarbonylmethyiphenoxy)-1-methylethyl]aminc-2(S)-hydroxymethyl-1(S)-phenylethanol 
(Compound No. 3-6) ' 

Following a procedure similar to that described In Example 6, but using 5.7 g of (1S f 2S>(+)-2-amino-1- 
phenyl-1,3-propanediol f 5 g of methyl 4-(2-oxopropoxy)phenylacetate (prepared as described in Preparation 
3), 250 ml of benzene, 250 mi of absolute methanol and 4.34 g of sodium cyanoborohydride, 1.54 g of the title 
compound were obtained having an Rf = 0.27 (thin layer chromatography over silica gel, using a 2 : 1 by volume 
mixture of ethyl acetate and hexane as the developing solvent). 

EXAMPLE 10 

2-[2-(4>MethoxycarbonylmethylphenoxyM-methylethytjamino-1-(2-naphthyl)ethanol (Compound No. 3-7) 

Following a procedure similar to that described in Example 6. but using 3 g of 2-amino-1 -(2- naphthyl) etha- 
nol (prepared as described in Preparation 9), 3.87 g of methyl 4-(2-oxopropoxy)phenyIacetate (prepared as 
described In Preparation 3), 60 ml of benzene, 50 ml of absolute methanol and 2.49 g of sodium cyanoboro- 
hydride, 3.23 g of the title compound were obtained having an Rf » 0.15 (thin layer chromatography over silica 
gel, using ethyl acetate as the developing solvent). 

EXAMPLE 11 

2-[2-(4-Methoxycarbonylmethylphenoxy)-1-methylethyl1amino-1-(1-naphthyl)ethanol (Compound No. 3-8) 

Following a procedure similar to that described in Example 6, but using 3 g of 2-amino-1-(1-naphthyl)etha- 
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no! (prepared as described in Preparation 10), 3.37 g of methyl 4-(2-oxopropoxy)phenylacetaie (prepared as 
descnbed in Preparation 3), 60 ml of benzene. 50 ml of absolute methanol and 3 g c.'sctfum cyanoborohydride 
1.9 g of the title compound were obtained having an Rf = 0.35 (thin layer chromatography oversflica gel, usino 
elhy! acetate as ihe developing solvent). * 



EXAMPLE 12 



2-f2-(4^ fCompound 



Following a procedure simflar to that described in Example 6, but using 3 g of (1R,2S)-(-)-noreohedrine 
4.36 g of methyl 4-(2-oxc?ropoxy)pheny(acetate (prepared as described in Preparation 3). 60 mi of benzene' 
50 ml of absc-tte methanol and 3.41 g of sodium cyanoborohydride, 2.65 g of the title compound ware obtained 
as crystals, melting at 124'C (after recrystallization from a mixture of ethyl acetate and hexane). 

EXAMPLE 13 

NQ 2 ~3y Sth ° X ^ (Compound 

Following a procr.ci.:.-e similar to that described in Example 12, but using 3 g of (1S,2R)-(+)-1 -norephedrine 
4.36 g of methyl 4-(2-oxopropoxy)phenyiacetate (prepared as described in Preparation 3) 60 m! of benzene' 
50 ml of absolute methanol and 3.57 g of sodium cyanoborohydride, 2.41 g of the title compound were obtained 
as crystals, melting at 122'C. 

EXAMPLE 14 

2^2.(4-Metho X yc a rbonylmet hylphenoxy)-1.methylethyl]amino-1-(2.chlorophenvnethanoircompound No. 3- 

Following a procedure similar to Mat described in Example 6. but using 2 g of 2-amino-1-(2-chlorophe- 
nyl)ethanol (prepared as described in Preparation 11). 3.11 g of methyl 4-(2-oxopropoxy)phen y :acetaie (pre- 
pared as described in Preparation 3). 60 mi of benzene, 50 ml of absolute methanol and 2.3 g of sodium cya- 
noborohydnde. 3.25 g of the title compound were obtained having an Rf = 0.39 (thin layer chromatography 
over silica gel, using ethyl acetate as the developing solvent). 

EXAMPLE 15 

M2-(4-Methoxycarbonylmeth Y iphenox/)-1-m e thv1et h ylIamino-1-(4-ch:~ - ohsnyQethanol (Compound No. 3- 

Following a procedure similar to that described in Example 12. but using 2 g of 2-amino-1-(4-chlorophe- 

JSJi'rf (P hk l S d8SCribed in preparation 12 >- 311 9 * methyl 4.(2-oxoprcpoxy)pheny«aceta;o (pre- 
pared as described In Preparation 3). 60 mi of benzene. 50 ml of absolute methanol and 2.7 g of sod'um cva- 
noborohydnde. 1.54 g of the title compound were obtained as crystals, melting at 73 - 79'C. 

EXAMPLE 16 

2^-(4-Methoxycarbony1methyl phenoxy)-1.methvlethyl1amino-1.(3-fluorophenvnethanol(Comrc-.r,d No. 3- 

n ^ ™ i0W ]°r a P rocedure similar to that described in Example 6. but using 2 g of 2-amino-1-(3-fIuorophe- 
nyl)ethanol (prepared as described in Preparation 13). 3.44 g of methyl 4.(2-oxopropoxy)phenylacetate (pre- 
pared as descnbed in Preparation 3), 60 ml of benzene. 60 ml of absolute methanol and 3.6 g of sodium cya- 
nooorohydnde. 1 .18 g of the title compound were obtained as crystals, melting at 52 0 C 
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EXAMPLE 17 



2-r2-(4-Meth co<ycarbonylmethW^ (Conv 
pound No. 3-16) * 

Following a procedure similar to that described in Example 6, but using 2 g of 2-amino-1-(3 t 4 f 5-trimethox- 
yphenyljethanol (prepared as described in Preparation 14). 2.35 g of methyl 4-(2-oxopropoxy)phenyl acetate 
(prepared as described in Preparation 3). 70 ml of benzene, 60 ml of absolute methanol and 4.8 g of sodium 
cyanoborohydride, 3.14 g of the title compound were obtained having an Rf = 0.21 (thin layer chromatography 
over silica gel, using ethyl acetate as the developing solvent). 

EXAMPLE 18 



'2-r2-(4-Methoxyrarbony1 methylph (Compound 



Following a procedure similar to that described in Example 6. but using 2 g of 2-amino-1-(3-phenoxyphe- 
nyi)ethanol (prepared as described in Preparation 15), 3.4 g of methyl 4-(2-oxopropoxy)phenyiacetate (pre- 
pared as described In Preparation 3), 70 ml of benzene, 60 ml of absolute methanol and 3.7 g of sodium cya-^ 
noborohydride, 1.27 g of the title compound were obtained having an Rf = 0.26 (thin layer chromatography 
over silica gel, using ethyl acetate as the developing solvent). 

EXAMPLE 19 



2-{2-[4-(2-Hy droxyethy1)phenoxyM-methylethy1)amino-1(S)-phenylethanol (Compound No. 7-1) 

A procedure similar to that described in Example 3 was repeated, except that 1.4 g of 2-amino-1(S)-phe- 
nylethanol (prepared as described in Preparation 16), 2.4 g of 2-[4-(2-oxopropoxy)phenyrjethanol (prepared 
as descnbed in Preparation 7), 100 ml of benzene, 100 ml of absolute methanol and 0.95 g of sodium cyano- 
borohydride were used and that, after the reaction, the reaction mixture was diluted with water and extracted 
with ethyl acetate. The extract was then concentrated by evaporation under reduced pressure, and the con- 
centrate was purified by column chromatography through silica gel, using a 30 : 1 by volume mixture of ethy! 
acetate and ethanol as the eluent. 0.53 g of the title compound was obtained as crystals, melting at 93- 96°C 
(after recrystallization from ethyl acetate). 



EXAMPLE 20 



2-P-(3-Mrthoxycart»nylm^ 1/4 hydrate (c 
pound No. 3-2) " — ' * * 

Following a procedure similar to that described In Example 6, but using 2 g of 2-amlno-1-(3-chlorophe- 
nyl)ethanol (prepared as described in Preparation 8), 3.11 g of methyl 3-(2-oxopropoxy)phenyiacetate (pre- 
pared as described in Preparation 17), 70 mi of benzene, 60 ml of absolute methanol and 2.45 g of sodium 
cyanoborohydride, 2.57 g of the title compound were obtained having an Rf = 0.38 (thin layer chromatography 
over silica gel. using ethyl acetate as the developing solvent). 

EXAMPLE 21 



2-[2-(2-Met hoxycarbonylmethyiphenoxy)-1-methy1ethynamino-1-(3-chlorophenyl)ethanol (Compound No. 3- 



21 



Following a procedure similar to that described in Example 6, but using 2 g of 2-amino-1.(3-chIorophe- 
nyl)ethanol (prepared as described in Preparation 8), 3.11 g of methyl 2-(2-oxopropoxy)pheny1acetate (pre- 
pared as described in Preparation 18), 70 ml of benzene. 60 ml of absolute methanol and 2.5 g of sodium cy- 
anoborohydnde, 3.1 g of the title compound were obtained having an Rf = 0.30 (thin layer chromatography 
over silica gel, using ethyl acetate as the developing solvent). 
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EXAMPLE 22 



2-P-(4-Methoxycarbor,y:;r,etfry^ (CofTV 
pound No. 3-28) " : 1 

Following a procedure similar to that described in Example 6, but using 5. 1 5 g of 2-amino-1 -(3-chJorophe- 
nyl)ethanol (prepared as described in Preparation 8). 1 0.3 g of methyl 3-ch loro-4-(2-ox op ropoxy) phenyl acetate 
(prepared as described in Preparation 19), 200 ml of benzene, 100 ml of absolute methanol and 6 g of sodium 
cyanoborohydride, 1.2 g of the title compound were obtained as crystals, melting at 83 - 103°C (after recrys- 
tallization from a mixture of ethyl acetate and hexane). 

EXAMPLE 23 

2-[2-(4-Carb amoylmethyi-2-chiorophenoxy)-1-methylethyl]amino-1-(3>chlorophenyl)ethanol 1/8 hydrat e 
(Compound No. 4-6) 

A solution of 2 g of 2-[2-(4-methoxycarbonyimethyl-2-chloro^^ 
phenyl )ethanol (prepared as described in Example 22) dissolved in 50 ml of methanol was saturated with gas- 
eous ammonia in a reaction vessel/whilst ice-cooiing, after which the reaction vessel was tightly stoppered 
and allowed to.stand at room temperature for one week. At the end of this time, the solvent (methanol) was 
removed by distillation under reduced pressure, and the residue was recrystaliized from ethyl acetate, to give 
0.55 g of the title compound as crystals, melting at 99 - 101°C. 

EXAMPLE 24 



2-[2-(4-Met hoxyc^rbonylmethylphenoxy)-1-methylethy?;amino-1-(3-ch[oropheny[)ethanolfum araie (fumar- 
ate of Compound No. 3-1) 

A mixture of 10.0 g of 2-:2-(4-methoxycaroonylmeth^^ 
nyl)ethanol (prepared as described in Example 3) and 2.8 g of furnaric acid was dissolved in methanol and 
then the methanol was removed by distillation under reduced pressure. The residue was recrystaliized from 
ethyl acetate, to give 11.5 g of the title compound as crystals, melting at 130 - 146°C. 

EXAMPLE 25 



2-{2-[3 t 4-Bis(hydroxymet hy!)phenoxy1-1-methylethyl}amincHl-(3-chlorophenyl)ethanol (Compound No. 7-7) 

Following a procedure similar to that described In Example 1 , but using 2.53 g of 2-{2-[3,4-bis(methoxy- 
carbonyl)phenoxyM.methylethyl)amino-1-(3-chiorophenyl)ethanol (prepared as described in Preparation 
20), 0.91 g of lithium aluminium hydride and 1 00 ml of dry tetrahydrofuran, and then purifying the reaction prod- 
uct by column chromatography through silica gel, using a 5 : 1 by volume mixture of ethyl acetate and ethanol 
as the eluent, 1.04 g of the title compound were obtained having an Rf = 0.37 (thin layer chromatography over 
silica gel, using a 5 : 1 by volume mixture of ethyl acetate and ethanol as the developing solvent). 

EXAMPLE 26 

2-{2-[4-(1,1,2,2-TetrakIs(et hoxy^ 

(Compound No. 3-22) ^ 

Following a procedure similar to that described in Example 6, but using 1 g of 2-amino-1-(3-chlorophe- 
nyl)ethanol (prepared as described in Preparation 8), 3 g of 4.t1,1.2,2-tetrakis(ethoxycarbonyl)ethyi]phenox. 
yacetone (prepared as described in Preparation 22), 100 mi of dry benzene, 50 ml of absolute methanol and 
920 mg of sodium cyanoborohydride, and then purifying the reaction product by column chromatography 
through silica gel, using a 10 : 1 by volume mixture of ethyl acetate and hexane as the eluent. 0.4 g of the title 
compound was obtained having an Rf = 0.35 (thin layer chromatography over silica gel, using ethyl acetate 
as the developing solvent). 
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EXAMPLE 27 

2-[2-(4-Methoxycart3onylme^ (Compound No. 3-29) 

870 mg of tetrabutyl ammonium fluoride were added to a solution of 510 mg of N-[2-(4-methoxycarbonyl- 
n^thy!phenoxy)-1(5)-methy^ (prepared as described 

in Preparation 29) in 1 5 ml of tetrahydrofuran, and the resulting mixture was stirred at room temperature for 2 
hours. At the end of this time, the reaction mixture was diluted with water, and the aqueous mixture was ex- 
tracted with ethy! acetate. The extract was dried over anhydrous sodium sulphate, and then the solvent was 
removed by distillation under reduced pressure. The resulting residue was purified by column chromatography 
through silica gel, using ethyl acetate as the eluent, to give 0.23 g of the title compound as crystals, meltinq 
at 69 - 70°C. 

[a]£ -20.0° (c = 1.000, chloroform). 
EXAMPLE 28 



2-[2-(4-Methoxycarbonyl methylphenoxy>.1(S)-methylethy(]amino-1(S)-phenylethanol (Compound No. 3-29) 

Following a procedure similar to that described in Example 27, but using 970 mg of N-[2-(4-methoxycar- ~ 
bonylmethylphenoxy)-1(S)-methy^ (prepared as de- 

scribed in Preparation 30), 20 ml of tetrahydrofuran and 1.7 g of tetrabutylammonium fluoride, 0.58 g of the 
title compound was obtained as crystals, melting at 70 - 71 °C. 
[a]? +21 .2° (c = 1 .02, chloroform). 

EXAMPLE 29 



2.[2-(4-Methoxycarbonyl methylphenoxy)-1(S)-methylethyl]amino-1(R)-phenylethanol (Compound No. 3-29) 

Following a procedure similar to that described in Example 27. but using 460 mg of N-[2-(4-methoxycar- 
bonylmethylphenoxy)-1(S)-methylet^ (prepared as de- 

scribed in Preparation 31), 15 mi of tetrahydrofuran and 780 mg of tetrabutylammonium fluoride, 0.23 g of the 
title compound was obtained as crystals, melting at 89 - 90°C. 
[a]£ -44.9° (c = 1 .002, chloroform). 



EXAMPLE 30 



[2-(4-Methoxycarbonylmethyl phenoxy)-1(R)-methylethyl1amino-1 (S)-phenylethanol (Compound No. 3- 



Following a procedure similar to that described in Example 27. but using 880 mg of N-[2-(4-methoxycar- 
bonylmethylphenoxy)-1(R)-methyl^ (prepared as de- 

scribed in Preparation 32), 20 ml of tetrahydrofuran and 1 .5 g of tetrabutylammonium fluoride, 0.5 g of the title 
compound was obtained as crystals, melting at 90 - 91 °C. 
[a£ +45.2° (c = 1 .000, chloroform). 



EXAMPLE 31 



2-[2-(3-Methoxycarbonylmet hyl>4-hydroxyphenoxy)-1-methylethylIamino-1-phenv lethan(>l 1/4 hydrate 
(Compound No. 3-60) h 

Following a procedure similar to that described in Example 6, but using 0.72 g of 2-am«no-1-phenyiethanol 
1.5 g of methyl 2-hydroxy-5-(2-oxopropoxy)phenyiacetate (prepared as described in Preparation ?1), 60 ml of 
benzene, 50 ml of absolute methanol and 1.9 g of sodium cyanoborohydride, and then purifying the reaction 
product by column chromatography through silica gel, using a 10 : 1 by volume mixture of ethyl acetate and 
ethanol as the eluent, 0.07 g of the title compound was obtained having an Rf = 0.40 (thin layer chromatography 
over silica gel. using a 10 : 1 by volume mixture of ethyl acetate and ethanol as the developing solvent) 
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EXAMPLE 32 



2-{2-[2,4-Bis(hydroxymethyl) phenoxy1.1.methylethyl)amino-1.(3-chlorophenvnetha nol 1/4 hydrate (Com- 
pound No. 7-8) 1 1 

Following a procedure similar to that described in Example 1. but using 1.28 g of 2-<2-[2 4-bis'methoxy- 
carbonyl) P hen 0 xy>1-meth y lethyl} a mino.1.(3-chloro P henyl)ethanol (prepared as described" in Preparation 
33) 0.463 g of .th.um aluminium hydride and 70 ml of dry tetrahydrofuran, and then purifying the reaction prod- 
uct by column chromatography through silica gel. using a 4 : 1 by vol.i-* mixture of ethyl acetate and ethanol 
as the e uent. 0.78 g of the title compound was obtained having an Rf = 0.34 (thin layer chromatography over 
silica gel, using a 4 : 1 by volume mixture of ethyl acetate and ethanol as the developing solvent). 

EXAMPLE 33 
^^^^ 

Following a procedure similar to that described in Example 6, but using 2 g of 2-amino-1-(3-chtorophe- 
nypethanol (prepared as described In Preparation 8), 3.07 g of methyl 3-hydroxy-4-(2-oxopropoxy)phenyla- 
cetate (prepared as described in Preparation 34). 70 ml of dry benzene. 60 ml of absolute methanol and 1 7 
g of sod.um cyanoborohydr.de, and then purifying the reaction product by column chromatography through 
at 68»C " 6thyl a ° etate 35 6lUent ' 2,62 9 ° f Ut ' e compound were obtained as "ysta's. melting 

EXAMPLE 34 
fcimpound^^ 

A mixture comprising 2.0 g of 2-[2-(4-methoxycarbonylmethyl-2-chlorophenoxy)-1-meth y lethyllamino-1- 
(3-chlorophenyl)e hanol (prepared as described in Example 22), 6.25 g of hydroxyzine hydrochloride. 50 ml 
of methanol and 11 g of triethylamine was allowed to stand atroom temperature for8 days and then the solvent 
(methanol) was removed by distillation under reduced pressure. The resulting residue was mixed with ethyl 
acetate and with an aqueous solution of sodium chloride. The ethyl acetate layer was then separated and wash- 
ed with an aqueous solution of sodium chloride; it was then dried overanhydrous sodium sulphate The solvent 
was removed by distillation under reduced pressure, and the resulting residue was purified by column chro- 
matography through silica gel. using a 5 : 2 by volume mixture of ethyl acetate and ethanol as the eluent. to 
give 1.1 g of the title compound as a glassy solid, melting at 65 - 75°C. 

EXAMPLE 35 

1/2 fumarata (1/2 fumarate of Compound No. 3^27) 

b„M A 4h°T ,Ure K im '!f/ ^ tha , 1 described in Z**™** 6 **s repeated, except that 3 g of 2-amino-1-(3.5-di-t. 
n^^/ l t en / )ethan °' (Prepared aS deSCribed ln P^P^tion 35). 2.2 g of methyl 4-(2-oxopro- 
poxyjphenylacetate (prepared as described In Preparation 3), 100 ml of benzene. 60 ml of absolute methanol 
tZti ° f h S ° d,um cyanpborohydride were used, and that the product was purified by repeated column chro- 
^£ a Z P *V T? 9e '' USi " 9 88 the e,uent first eth y' acetate and then a 1 : 1 by volume mixture of 

h ^ Z1 9 of 2 -P-^ metho ^ rbo «y'^thy'Phenoxy)-1-methylethyl]amlno-1-(3,5-dl- 

-butyM-hydroxyphenyl)ethanol were obtained. This product was then mixed with 246 mg of fumaric acid and 
he m^re was recrystallized from ethyl acetate, to give 1.5 g of the title compound as crystals, melting at 
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EXAMPLE 36 

2-[2-(4-Carboxymethy1-2-chi 0 ro^ 1/4 h , 

pound No. 2-12) " ' - 1 

A solution of 6.0 g of potassium hydroxide in 10 ml of water was added to a solution of 2 3 g of 2-[2-(4- 
rrethoxycarbonylmethyl^^ (prepared as de- 

scribed in Example 22) in 90 ml of methanol, and the resuming mixture was allowed to stand overnight At the 
end of this time, the reaction mixture was poured into ice-water and the ; .H of the mixture was ad-usted to a 
value of 7 cy the addition of 1 N aqueous hydrochloric acid, after which it was irradiated with -traso'nic waves 
The crystals wh:ch precipitated were collected by filtration and recrystallized from methanol, to give 0.97 g of 
the title compound as crystals, mailing at 1 88 - 1 92'C. 

EXAMPLE 37 

2-{2-[4-(g-Methoxycarbon y|.a-hydroxymethyl)phenoxv]-1-methylethv1)aml no-1-f3-ch:om n henvl^thr. 
nol(Compound No. 6-1) " s - - 1 — — 

Following a procedure similar to that described In Example 6. but using 5.2 g of methvl 4-(2-oxopro- 
poxy)mandelate (prepared as described in Preparation 36). 3.12 g of 2-amino-1-(3-chloropheny!^thanol (pre- 
pared as described in Preparation 8). 80 ml of dry benzene. 80 ml of absoiute methanol and 4.2 g of sodium 
cyanoborohydrlde. and then purifying the reaction product by column chromatography through silica eel using 
ethyi acetate as the eluent. 3.87 g of the title compound were obtained having an Rf = C.27 (thin layer chro- 
matography over silica gel, using ethyf acetate as the developing solvent}. 

EXAMPLE 3a 

2-{2-[M2-Acetoxyet.^yl)pi-.e noxy^1-methylethy l }amino-1-(3-chiorophenyl) S t'ianol (Compound No. 8-1) 

Following a procedure similar to that described in Example 3. but using 2 g cf 2-[4-(2-cxopropoxy)pr-env1- 
Jethyt acetate (prepared as described in Preparation 37). 1.45 g of 2-amino-1-(3-ch!oro P henyl)ethanoi (pre- 
pared as described in Preparation 5). 60 ml of dry benzene. 50 ml of absolute isopropanol and 2.06 g of sodium 
cyancbcrchydnde. and then purifying the reaction product by column chromatoore-hy Ihrou rn silica eel using 
a 1 : 1 by volume mixture of ethyl acetate and hexane as the eluent. 0.49 g of the title compound was obtained 
hav.ng an Rf = 0.34 (thin layer chromatography over siiica gel. using a 1 : 1 by volume mixture of ethyl acetate' 
and hexane as the developing solvent). 

EXAMPLE 39 

No^3?i^ (Compound 

Following a procedure similar to that described in Example 6. but using 0.42 g of dimethyl 4-(2-oxopro- 
poxy)phenylmalonate (prepared as described in Preparation 38). 0.26 g of 2-amino-1-(3-chlorophenvi)ethanol 
(prepared "described in Preparation 8). 50 ml of dry benzene. 50 ml of absolute methanol and 0.0 g of sodium 
cyanoborohydnde. and then purifying the reaction product by column chromatography through silica gc:. using 
ethyl acetate as he anient, 0.4 g of the title compound was obtained, having an Rf = 0.26 (thin layer chroma- 
tography over s.l.ca gel. using ethyl acetate as the developing solvent). 

EXAMPLE 40 . 
Na'£l^ 

Following a procedure similar to that described in Example 3. but using 3.0 g of 2-amino-1-(3.5-dich; 0 ro- 
phenyl)ethanol (prepared as described in Preparation 39). 3.87 g of methyl 4-(2-oxopropoxy)phenylacetate 
(prepared as described in Preparation 3), 80 ml of benzene. 60 ml of absolute methanol and 2.9 g c'.-dium 
cyanoboronydnde. and then purifying the reection product by column chromatography throu 3 h silica gei. using 
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ethyl acetate as the eluent 3.6 g of the title compound were obtained, having an Rf = 0.51 (thin layer chro- 
matography over silica gel, using ethyl acetate as the developing solvent). 

EXAMPLE 41 

pound^^T *^^ (Com ~ 

Following a procedure similar to that described in Example 3. but using 3.0 g of 2-amino-1-(3-chloro-4- 
fluorophenyl)ethanol (prepared as described in Preparation 40). 4.22 g of methyl 4-(2-oxopropoxy)phenyla- 
cetate (prepared as described in Preparation 3). 80 ml of benzene. 60 ml of absolute methanol and 3.5 g of 
sodium cyanoborohydride, and then purifying the reaction product by column chromatography through silica 
gel, using ethyl acetate as the eluent. 3.31 g of the title compound were obtained having an Rf = 0.22 (thin 
layer chromatography over silica gel. using ethyl acetate as the developing solvent). 

EXAMPLE 42 

2-[2-(4-Mflthoxycarbonylmeth y lphenoxv)-1 -methylethyl]amino-1.(3-bromophenyl)ethanol (Compound No. 

Following a procedure similar to that described in Example 3. but using 3.0 g of 2-amino-1-(3-bromophe- 
nyl)ethanol (prepared as described In Preparation 41 ). 3.67 g of methyl 4-(2-oxopropoxy)phenylacetate (pre- 
pared as descnbed in Preparation 3). 80 ml of benzene. 60 ml of absolute methanol and 3.1 g of sodium cya- 
noborohydride. and then purifying the reaction product by column chromatography through silica gel using 
ethyl acetate as the eluent. 3.33 g of the title compound were obtained having an Rf = 0.25 (thin layer chro- 
matography over silica gel. using ethyl acetate as the developing solvent). 

EXAMPLE 43 
pounff'No 6 ^^^ 

Following a procedure similar to that described in Example 3, but using 3.0 g of 2-amino-1-(3-trifluorome- 
tny1phenyl)ethanol (prepared as described in Preparation 42). 3.89 g of methyl 4-(2-oxopropoxy)phenylacetate 
(prepared as described in Preparation 3). 80 ml of benzene. 60 ml of absolute methanol and 4.0 g of sodium 
cyanoborohydnde. and then purifying the reaction product by column chromatography through silica gel using 
ethyl acetate as the eluent. 2.2 g of the title compound were obtained having an Rf = 0.32 (thin layer chroma- 
tography over silica gel. using ethyl acetate as the developing solvent). 

EXAMPLE 44 

«k F 2S? nfl a , procedure simi,ar to that described in Example 3. but using 2.5 g of 2-amino-1-(3-methoxy- 
pheny1)ethanol (prepared as described in Preparation 43). 4.0 g of methyl 4-(2-oxopropoxy)phenyfacetate (pre- 
pared as described In Preparation 3). 80 ml of benzene. 60 ml of absolute methanol and 2.75 g of sodium cy- 
anoborohydnde. and then purifying the reaction product by column chromatography through silica gel. using 
ethyl acetate as the eluent 3.11 g of the title compound were obtained having an Rf = 0.21 (thin layer chro- 
matography over silica gel. using ethyl acetate as the developing solvent). 

EXAMPLE 45 
2-[2-(4-Methoxy^^ 

n«!WK IIOW ! n , 8 8 proc ! dure similar 10 thal described in Example 3. but using 2.5 g of 2-amino-1-(3-melhylphe- 
nyl)ethanol (prepared as described in Preparation 44). 4.4 g of methyl 4-{2-oxopropoxy)phenylacetete (pre- 
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pared as described in Preparation 3). 80 ml of benzene. 60 ml of absolute methanol and 4.5 g of sodium cya- 
noborohydr.de. and then purifying the reaction product by column chromatography through silica gel usinq 
ethyl acetate as the eluent, 3.2 g of the title compound were obtained having an Rf = 0.24 (thin layer chroma- 
tography over silica gel. using ethyl acetate as the developing solvent). 

EXAMPLE 46 

No^T ^ 0 ^^ (Compound 

Following a procedure similar to that described in Example 27. but using 3.02 g of N-[2-(4-methoxycarbo- 
ny1meth£ P henoxyH(R>methylethy^ (prepared 
f^ 6 !^ Preparation 50). 4.81 g of tetrabutytammonium fluoride and 100 ml of tetrahydrofuran 1 7 g 
of the title compound were obtained having an Rf = 0.39 (thin layer chromatography over silica gel. using ethtf 
acetate as the developing solvent), 
[a]? -13.2* (c = 0.99. methanol). 

EXAMPLE 47 

2.r2.(4.Methoxvcarbonylmeth^ 

(furnarate of Compound No. 3-1) 

1°, m ' °f, hexane were slow| y added «o* «*ution of 1 .6 g of 2-[2-(4-methoxycarbonylmethylphenoxy)-1 (R)- 
methylethyl]am l no-1(R)-(3-chlorophenyl)ethanol (prepared as described in Example 46) and 491 mg of fuma- 
nc acid in 5 ml of ethyl acetate, whilst irradiating the reaction mixture with ultrasonic waves. The crystals which 
Precipitated were collected by filtration and dried, to give 1 .95 g of the title compound as crystals, melting at 

[a]% -19.4° (c= 1.01. methanol). 
EXAMPLE 48 

No 4 £\ R H ^ 

nmw^ ° f , tetra u but y' ammon ''"^ «"oride were added, whilst ice-cooling, to a solution of 46.2 g of 5-f4-{2(R> 
SSS"-??° P J ^ ny ° ' 2 : t - bu ^ dimeth y ,3i| y , °^ eth y iamin o]PrePoxy}ben Z yl]thiazolidine-2.4-dione (prepared 
nerth - ? « T^lZ^ 5 °° "* °* fetrahydrofura ". ™<* resulting mixture was stirred atroom ter,- 
Z£5 I J hours At the end of this time, the tetrahydrofuran solvent was removed by distillation under 

wT^lhl! h<> re3 ' dUe W89 mixed With water and thon ex,racted with ethyl acetate. The extract 

, S " aque ° US SO,ution * sodium cnl °ride and then dried over anhydrous sodium sulphate. The 
SSSS » ? T rem ° Ved by d,st,llatlon under reduc eo Pressure, and the residue was purified by col- 
«.u«n?£T 9T f P Y ??" 9h Si,iCa 9el ' USing a 5 : 1 by vo,ume mixture of eth W ac etote ™* ethanol as the 
l ^ i r 1 " 6 thUS ° btained WBra d from a mixture of ethyl acetate and ethanol to 

give Z7.1 g of the title compound as crystals, melting at 100 - 112*C 
[a]!? -4.4° (c - 1.005. methanol). 

EXAMPLE 49 

5-f4-{2-[2-(2-Nap1thy:?-2-hydroxyethylamino1 o ropo X y)benzvllthiazolidine-2.4-dione (Compound No. 5-2) 

thv.Wh»™?? 8 proCadure j simnar 10 «»>»* described in Example 2. but using 520 mg of 2-amino-1-(2-na P h- 
mSI r? ^ re P ared a s described in Preparation 9). 650 mg of 5-[4-(2-oxopropoxy)benzyl]thiazolidine-2.4- 
o sodium El^J h 3 1 ft Preparation 150 ml of be ^ene. 100 ml of absolute methanol and 1.25 g 
« SfLT b0rohyd " d6 ' and then P urir y«na the reaction product by column chromatography through silica gel 

^jsszzszz r<Pt£sr and e,hano1 as the e,uent 049 9 ° f the tiae comp °- d - s 
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EXAMPLE 50 

5-[4-{2-[2-(3-Trifluoromethylphenyl)-2-hydro^^ (Com- 
pound No. 5-3) * "~ *~ 

Following a procedure similar to that described in Example 2. but using 5.88 g of 2-amino-1-(3-trifluoro- 
methylphenyI)ethanol (prepared as described in Preparation 42), 8 g of 5«[4-(2-oxopropoxy)benzyl]thiazoI*- 
dine-2,4-dione (prepared as described in Preparation 2), 200 ml of benzene, 150 ml of absolute methanol and 
5.4 g of sodium cyanoborohydride, and then purifying the reaction product by column chromatography through 
silica gel, using ethyl acetate as the eluent, 4.8 g of the title compound were obtained as crystals, melting at 
100- 105°C. 

PREPARATION 1 

2-[2-(4-Methoxycarbonylphenoxy)-1-m9thylethyl]amino-1-(3-chlorophenyl)ethanol 

A procedure similar to that described in Example 12 was repeated, except that 3.43 g of 2-amino-1-(3- 
chlorophenyl)ethanol (prepared as described in Preparation 8), 4.5 g of methyl 4-(2-oxopropoxy)benzoate (pre- 
pared as described In European Patent Publication No. 6735), 1 00 ml of benzene, 1 00 ml of absolute methanol 
and 2.7 g of sodium borohydride were used, to give the title compound as crystals, melting at 99 - 101°C. 

PREPARATION 2 

5-[4-(2-Oxopropcxy)benzyi;thiazolidine-2,4-dione 

2(a) 1-(4-Aminophenoxy)propan-2-one hydrochloride 

A stream of hydrogen was passed through a mixture comprising 19.6 g of 1-(4-nitrophenoxy)propan-2-one, 
300 ml of methanol. 30 ml of concentrated aqueous hydrochloric acid and 4 g of 1 0% w/v palladium-on-charcoal 
at room temperature for 5 hours. At the end of this time, the catalyst was filtered off, and the filtrate was con- 
centrated by evaporation under reduced pressure, to give 20 g of the title compound. 

2(b) Ethyl 2-chloro-3-f4-(2-oxopropoxy)phenyl]propionate 

50 ml of 35% w/v aqueous hydrochloric acid were added to a mixture of 20 g of the 1-(4-aminophe- 
noxy)propan-2-one hydrochloride [prepared as described in step (a) above] and 400 ml of acetone, and then 
a solution of 12 g of sodium nitrite in 20 ml of water was added dropwise to the resulting mixture, whast ice- 
cooling; the mixture was then stirred at the same temperature for 20 minutes. At the end of this time, 130 g 
of ethyl acryiate and then 3.2 g of cuprous oxide were added in portions to the mixture, and the resulting mix- 
ture was stirred at room temperature for 1 hour. The reaction mixture was then concentrated by evaporation 
under reduced pressure, and the concentrate was mixed with water and ethyl acetate. The ethyl acetate iayer 
was separated, washed with water and dried over anhydrous sodium sulphate; the solvent was then removed 
by distillation under reduced pressure. The resulting residue was purified by column chromatography through 
silica gel, using a 5 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 11.3 g of the title 
compound having an Rf = 0.31 (thin layer chromatography over silica gel, using a 5 : 1 by volume mixture of 
hexane and ethyl acetate as the developing solvent). 

2(c) 5-[4-(2-Oxopropoxy)benzyl]thiazolidine-2,4-dione 

A mixture comprising 12 g of ethyl 2-chloro-3-[4-(2-oxopropoxy)phenyl]proplonate [prepared as described 
in step (b) above], 5 g of thiourea and 30 ml of sulpholane was heated at 90°C for 3 hours, and then 100 ml 
of methoxyethanol were added to the mixture, which was then heated for a further 4 hours. At the end of this 
time, 40 ml of water and 20 mJ of concentrated aqueous hydrochloric acid were added to the reaction mixture, 
and the resulting mixture was heated for 4.5 hours in an oil bath kept at 100°C. After this, the reaction mixture 
was mixed with water and ethyl acetate, and then the ethyl acetate layer was separated, washed with water 
and dried over anhydrous sodium sulphate; the solvent was then removed by distillation under reduced pres- 
sure. The resulting residue was purified by column chromatography through silica gel, using a gradient elution 
method, with mixtures of hexane and ethyl acetate ranging from 3 : 2 to 2 : 3 by volume as the eluent, followed 
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by crystallization .Yom a mixture of ethyl acetate and hexane, to g.Ve the title compound as crystals, melting 
at 1 53 - 159°C. 

PREPARATION 3 

Methyl * \2-oxopropoxy)pheny>?-cetate 

A mixture contains 74.5 g of methyl 4-hydroxyphenyIacci*te, 92.2 g of bromoacetcr.e, 125 g of potas- 
sium carbonate and 750 ;r.i cf dimethyiformamide was stirred at room temperature for 1 cay. At the *nd of this 
time, the reaciic- mixture was concentrated by evaporation under reduced pressure. The r-sulting concentrate 
was mixed with water and then extracted with ethyl acetate. The extract was washed with an aqueous solution 
of sodium chloride and dried over anhydrous sodium sulphate; the solvent was then removed by distillation 
under reduced pressure. The residue was purified by column chromatography through silica gel, using a 1 : 8 
by volume mixture of ethyl acetate and benzene as the eiuent. to give the title compound having an Rf = 0 43 
(thin layer chromatography over silica gel, using a 1 : 7 by volume mixture of ethyl acetate and benzene as 
the deveioplng solvent). 



PREPARATION 4 
20 Methyl 4-(2-oxoprcpoxy)cinnamate 



Following a procedure similar to that described In Preparation 3. but using 16 g of methyl 4-hydroxy-cin- 
namate, 14.9 g of bromoacetone. 20 g of potassium carbonate and 150 ml of dimethyiformamide , the title com- 
pound was obtained as crystals, melting at 117 - 118«C (after recrystallization from ethyl acetate). 



PREPARATION 5 



Methyl 3-[4-(2-oxopropoxy)phenyl]propionate 



A stream of hydrogen was passed through a solution of 4 g of methyl 4-(2-oxopropoxy)cinnamate {pre- 
pared as descnbed in Preparation 4) in a mixture of 200 ml of methanol and 100 ml of tetrahydrofuran and in 
the presence of 2 g cf 1 C% w/w paliadium-on-charcoal at room temperature for 2 hours. At the end of this time 
the catalyst was filtered off, and the filtrate was concentrated by evaporation under reduced pressure The 
resulting concentrate was purified by column chromatography through silica gel, using ethyl acetate as the 
eiuent, to g.ve the title compound having an Rf = 0.54 (thin layer chromatography over silica gel using a 2 • 
1 by volume mixture of hexane and ethyl acetate as the developing solvent). 

PREPARATION 6 

40 Methyl 3-[4-(2-oxopropoxy)phenyl]laclato 

Following a procedure similar to that described in Preparation 3, but using 1.8 g of methyl 4-hydroxyphe- 
nyilactate, 1.63 g of bromoacetone, 1.65 g of potassium carbonate and 150 ml of dimethyiformamide, the title 
compound was obtained having an Rf = 0.32 (thin layer chromatography over silica gei, using a 1 : 1 by volume 
« mixture of hexane and ethyl acetate as the developing solvent). 

PREPARATION 7 

2-[4-(2-oxopropoxy)phenyllethar>d 

Following a procedure similar to that described in Preparation 3. but using 1 0 g of 2-(4-hydroxyph nny|)etha- 
noi, 21 1.6 g of bromoacetone, 30 g of potassium carbonate and 100 ml of dimethyiformamide, the title compound 
was obtained having an Rf « 0.31 (thin layer chromatography over silica gei, using a 1 : 1 by volume mixture 
of hexane and ethyi acetate as the developing solvent). 
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PREPARATION 8 



2-Amino-1-(3-chlorophenyl)ethanol 

140 g of 3-chlorobenzaldehyde were added dropwise to a mixture of 112 g of trimethyisilylnitrile and 0.1 
g of zinc iodide, and the resulting mixture was heated in an oil bath kept at 90°C for 2.5 hours. At the end of 
this time, the reaction mixture was added dropwise to a mixture of 50 g of lithium aluminium hydride and 1200 
ml of tetrahydrofuran. and the mixture was then heated under reflux for 40 minutes. It was then cooled with 
ice, after which 50 ml of water, 50 ml of a 1 5% w/v aqueous solution of sodium hydroxide and 50 ml of water 
were added, in that order. Insoluble materials were filtered off. and the filtrate was concentrated by evaporation 
under reduced pressure. The concentrate was purified by column chromatography through silica gel, using a 
10 : 4 : 1 by volume mixture of ethyl acetate, ethanol and triethyiamine as the eluent, followed by distillation 
in vacuo, to give the title compound as a liquid boiling at 140 - 141°C/2.5 rnmHg (333 Pa). 

PREPARATION 9 



2-Amino-1-(2-naphthyl)ethanol 

A mixture of 7.4 g of 2-naphthaldehyde. 9.93 g of trimethyisilylnitrile and a catalytic amount of zinc Iodide 
was heated in an oil bath kept at 90°C for 2 hours. At the end of this time, the reaction mixture was added 
dropwise to a mixture of 5.7 g of lithium aluminium hydride and 500 ml of tetrahydrofuran, whilst ice-cooling, 
and the resulting mixture was then heated under reflux for 3 hours, after which 5.7 ml of water. 5.7 ml of a 
1 5% w/v aqueous solution of sodium hydroxide and 1 7.1 ml of water were added dropwise. in that order, in- 
soluble materials were filtered off and the filtrate was concentrated by evaporation under reduced pressure. 
The crystals obtained from the concentrate were recrystallized from a mixture of ethyl acetate and hexane to 
give the title compound as crystals, melting at 113 - 116°C. 

PREPARATION 10 



2-Amino-1-(1-naphthyl)ethano! 

Following a procedure similar to that described in Preparation 9. but using 7.4 g of 1-naphth aldehyde. 9.93 
g of trimethyisilylnitrile, a catalytic amount of zinc iodide and 500 mi of tetrahydrofuran, the title compound was 
obtained as crystals, melting at 124 - 126.5"C. 



PREPARATION 11 



2-Amlno-1-(2-chloropheny1)ethanoI 

Following a procedure simiar to that described in Preparation 8, but using 6.75 g of 2-chlorobenzaldehyde, 
9.93 g of trimethyisilylnitrile, a catalytic amount of zinc iodide, 5.7 g of lithium aluminium hydride and 500 ml 
of tetrahydrofuran, the title compound was obtained as a liquid, boiling at 132°C/2 rnmHg (266 Pa). 

PREPARATION 12 



2-Amino-1 -(4-chlorophe nyQet hanol 

Following a procedure simflar to that described in Preparation 8, but using 6.75 g of 4-chlorobenzaldehyde, 
9.93 g of trimethylsiiylnitrile, a catalytic amount of zinc iodide, 5.7 g of lithium aluminium hydride and 500 ml 
of tetrahydrofuran, the title compound was obtained as a liquid, boiling at 141°C/2 rnmHg (266 Pa). 

PREPARATION 13 



2-Amino-1-(3-fluorophenyl)ethanol 

Following a procedure similar to that described in Preparation 8, but using 6 g of 3.fluorobenzaldehyde 
12.5 ml of trimethylsiiylnitrile, a catalytic amount of zinc iodide, 5.7 g of lithium aluminium hydride and 500 m! 
of tetrahydrofuran, the title compound was obtained as a liquid, boiling at 117*0/1.5 rnmHg (200 Pa). 
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PREPARATION 14 

2-Amino--!^3 t 4 t 5-trimethoxypheny:^ethanoI 
5 Following a procedure similar to that described in Preparation 9 but usino 9 42 a + 4 s-fri m «f k~ ^ 

StSS^'SSSS- '"" co ' , " ,<,,, "'' ~ obB,ned aa ■»"* ™ lltes •' «*« ^ 

to PREPARATION 15 

2>Amho-1-(3-phenoxyphenyl)ethanol 

ethaS 2 ? c ;T ato9raPhy thr ° U9h Si!,Ca 9el ' us,n 9 a 3 : 1 fa y «*«"« fixture of eSy "ce^te a15 
ethanol as the e.uant to give the title compound having an Rf = C 32 "Yn lavrchmnZZ •? 
ge«. using a 5 : 5 : 1 by volume mixture of ethyl acetate, etiJo, and^SSSSj 

PREPARATION 16 
25 2-Amino-irS)-r>heny)athanol 

16(a) Ethyl (SJ -a-t-butyldimethyisiiyioxy-a-phenyl-acetate 

» to .tSSSl "Hit X1£!?22SI Ch,0ri "i n 2 °?- mI ° f ^W*™*"- -s added dro P wise 
the BOO mi of dimethyiformamide, and 

16(b) 2(S)-t-B utyldimethvl 8! i r l OX y.2. P heny leth a nol 

temped fori hours Xt^7^l^ l^^ 9 ' ^ ™* i0n mWure was ^ 
cenLewasn^edS^te^ 

and dried over anhyZ S^2lK?th^ iS^ fT ^ *" W ^ ed W * th Water 

pressure, to give the title ^Zn^Tcc^^ul ' "** """^ by diSt " ,ati ° n " nder reduced 

16(c) 2(S)-t-Butvic : r a th y| s i|y[ 0 xY.2-oheny,'sthv!a3-de 

(b) aboXd S^o'o^ B*™^ «• *-«t»d in step 

of sodium chloride errt tZTZlr I"! * t3 layerwa » separated, washed with an aqueous solution 

under Zc^ pJess^ne S resT T T?* 5 S °* Vent W * S the " removed b * disti »*«°" 
sodium adde we^^te ,I^ 7J^^ V* dl33olved in 300 «* of dimethylformamide. and 10.48 g of 
oa,um az.de were added to the aolutbn thus obtained, which was then stirred overnight at 80"C. At he end 
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of this time, the reaction mixture was freed from the dimethyiformamide solvent by distillation under reduced 
pressure. The resulting residue was mixed with ethyl acetate and with an aqueous solution of sodium chloride. 
The ethyl acetate layer was separated, washed with an aqueous solution of sodium chloride and dried over 
anhydrous sodium sulphate. The ethyl acetate solvent was then removed by distillation under reduced pres- 
sure, and the resuitir.g residue was purified by column chromatography through silica gel, using a 1 : 50 by 
volume mixture of ethyl acetate and hexane as the eluent, to give the title compound. 

16(d) 2-Amino-1(S)-phenylethanol 

A mixture of 2.6 g of lithium aluminium hydride in 400 ml of tetrahydrofuran was cooled in an ice-acetone 
bath, and a solution of 9.4 g of 2(S)-t-butyldimethyi3iIyloxy.2-phenylethyla2ide [prepared as described in step 
(c) above] in 100 ml of tetrahydrofuran was added dropwise to the cooled mixture. The mixture was stirred for 
1 hour, whilst Ice-cooling, after which 2.6 ml of water, 2.6 ml of a 15% w/v aqueous solution of sodium hydroxide 
and 7.8 ml of water were added dropwise to the reaction mixture, in that order. Insoiuble materials were filtered 
off, and the filtrate was concentrated by evaporation under reduced pressure. The resulting residue was puri- 
fied by column chromatography through silica gel, using a 1 : 2 by volume mixture of ethyl acetate and ethanol 
as the eluent, to give the title compound as crystals, melting at 69 - 70°C. 

PREPARATION 17 



Methyl 3-(2-oxopropoxy)phenylacetate 

Following a procedure similar to that described in Preparation 3, but using 2.8 g of methyl 3-hydroxyphe- 
nylacetate, 3.5 g of bromoacetone, 4 g of potassium carbonate and 30 ml of dimethyiformamide, the title com- 
pound was obtained having an Rf = 0.41 (thin layer chromatography over silica gel. using a 2 : 5 by volume 
mixture of ethyl acetate and hexane as the developing solvent). 



PREPARATION 18 



Methyl 2-(2-oxopropoxy) phenyl acetate 

Following a procedure similar to that described in Preparation 3, but using 15.6 g of methyl 2-hydroxyphe- 
nylacetate, 34 g of bromoacetone. 25 g of potassium carbonate and 170 ml of dimethyiformamide, the title 
compound was obtained having an Rf = 0.39 (thin layer chromatography overs a ica gel, using a 3 : 1 by volume 
mixture of hexane and ethyl acetate as the developing solvent). 

PREPARATION 19 

Methyl 3-chloro-4-(2-oxopropoxy)phenylacetate 

Following a procedure similar to that described In Preparation 3, but using 20 g of methyl 3-chloro-4- 
hydroxyphenylacetate, 27 g of bromoacetone, 28 g of potassium carbonate and 300 ml of dimethyiformamide, 
the title compound was obtained having an Rf = 0.33 (thin layer chromatography over silica gel, using a 3 : 1 
by volume mixture of hexane and ethyl acetate as the developing solvent). 

PREPARATION 20 



2-{2-[3,4-Bis (methoxycarbonyl)phenoxy]-1-methylethyl}amino-1-(3-chlorophenyl)ethanol 

Following a procedure similar to that described In Example 6, but using 2 g of 2-amino-1-(3-chiorophe- 
nyl)ethanol (prepared as described in Preparation 8), 3.73 g of dimethyl 4-(2-oxopropoxy)phthaiate (prepared 
as described in Preparation 54), 70 ml of benzene, 60 ml of absolute methanol and 1.32 g of sodium borohydr- 
ide. the title compound was obtained having an Rf = 0.29 (thin layer chromatography over silica gel, using ethyl 
acetate as the developing solvent). 
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PREPARATION 21 

Methyl 2-hydroxy-5-(2-oxopropoxy) phenyl acetate 

A mixture of 5 g of 2,5-dihydroxyphenylacetic acid, 15 ml of absolute methanol and 15 ml of a 4 N solution 
of hydrogen chloride in dioxane was allowed to stand overnight, after which the solvent was removed by dis- 
tillation under reduced pressure. The residue was dissolved in ethyl acetate, and Ihe resulting solution was 
washed twice with water and then dried over anhydrous sodium sulphate. The ethyl acetate solvent was re- 
moved by distillation under reduced pressure, after which 4 g of the residue were mixed with 70 ml of anhydrous 
dimethylformamide, 3.32 g of bromoacetone and 3.04 g of potassium carbonate, and the resulting mixture was 
stirred overnight at room temperature. At the end of this time, the reaction mixture was poured into water, neu- 
tralized with aqueous hydrochloric acid and extracted with ethyl acetate. The extract was washed with water 
and dried over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pres- 
sure. The resulting residue was purified by column chromatography through silica gel. using first a 1 : 2 and 
subsequently a 3 : 4 by volume mixture of ethyl acetate and hexane as the eluent, to give the title compound 
having an Rf = 0.43 (thin layer chromatography over silica gel, using a 1 : 2 by volume mixture of ethyl acetate 
and hexane as the developing solvent). 

PREPARATION 22 

p-[1 ,1 ,2 t 2-Tetrakis(ethoxycarbonyl)ethyl]phenoxyacetone 

Following a procedure similar to that described in Preparation 3, but using 11.7 g of 2-[1,1.2,2-tetra- 
kis(ethoxycarbonyl)ethyl]phenol, 7.9 g of bromoacetone, 7.9 g of potassium carbonate and 100 ml of dime- 
thylformamide, and then purifying the reaction product by column chromatography through silica gel, using a 
1 : 2 by volume mixture of ethyl acetate and hexane as the eluent, the title compound was obtained having 
an Rf - 0.21 {thin layer chromatography over silica gel, using a 1 : 2 by volume mixture of ethyl acetate and 
hexane as the developing solvent). 

PREPARATION 23 

Ethyl (R)-a-(t-butyldimethylsnyloxy)-a-phenylacetate 

A solution of 31.4 g of t-butyldimethylsilyi chloride in 200 ml of dimethylformamide was added dropwise 
to a solution of 25 g of ethyl (R)-(-)-mandelate and 28.4 g of imidazole in 600 ml of anhydrous dimethylforma- 
mide, and the resulting mixture was stirred overnight at 40°C. The dimethylformamide solvent was then re- 
moved by distillation under reduced pressure, and the residue was mixed with water and then extracted with 
ethyl acetate. The extract was dried over anhydrous sodium sulphate, and the solvent was then removed by 
distillation under reduced pressure. The resulting residue was purified by column chromatography through sil- 
ica gel, using a 1 : 10 by volume mixture of ethyl acetate and hexane as the eluent,. The title compound was 
obtained as a liquid, boilng at 129*C/3.5 mmHg (466 Pa) by distillation in vacuo , 
[a]? -40.8° (c = 1 .07, chloroform). 

PREPARATION 24 

Ethyl (S)-a-(t>butyldimethylsilyloxy)-a-phenyl>acetc:t3 

Following a procedure similar to that described in Preparation 23, but using 23.3 g of ethyl (S)-(+)-man- 
delate, 26.6 g of imidazole, 400 ml of dimethylformamide, 30.1 g of t-butyldimethylsflyi chloride and 100 mi of 
dimethylformamide, the title compound was obtained as a liquid, boiling at 125.5°/3.0 mmHg (400 Pa) 
[a]? 4.40.9* (c = 1 .02, chloroform). 

PREPARATION 25 

(R)-a-(t-ButyldimethylsHyloxy)-a-phenylacetaldehYde 

20 ml of a 1 M hexane solution of diisobutylaluminium hydride were added dropwise at -65°C and in an 
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atmosphere of nitrogen to a solution of 5.9 g of ethyl (R>a-(t-butyldimethylsilyloxy)-a-phenylacetate (prepared 
as descnbed in Preparation 23) in 300 ml of dry hexane. and the resulting mixture was stirred at -40»C for 4 
hours. At the end of this time. 10 ml of a tetrahydrofuran solution containing 1 ml of water was added dropwise 
to the reaction mixture at-40»C. and then the mixture was stirred at room temperature for 1.5 hours The re- 
action murture was then filtered using a Celite (trade mark) filter aid. and the filtrate was concentrated by evap- 
oration under reduced pressure. The resulting residue was purified by column chromatography through silica 
gel. using a 1 : 60 by volume mixture of ethyl acetate and hexane as the eluent. to give the title compound 
having an Rf = 0.64 (thin layer chromatography over silica gel. using a 1 : 50 by volume mixture of ethyl acetate 
and hexane). 

PREPARATION 26 

(S)-a-(t-Butyldlmethylsllyloxy)-a-phenylacetaldehyde 

Following a procedure similar to that described in Preparation 25, but using 8.8 g of ethyl (S)-a-(t-butyldi- 
methylsllyloxy)-o-phenylacetate (prepared as described in Preparation 24), 300 ml of dry hexane and 30 ml 
of a 1 M solution of diisobutyialuminium hydride in hexane, and then purifying the reaction product by column 
chromatography through silica gel. using a 1 : 60 by volume mixture of ethyl acetate and hexane as the eluent 
the title compound was obtained having an Rf = 0.29 (thin layer chromatography over silica gel, using a 1 • 80 
by volume mixture of ethyl acetate and hexane as the developing solvent). 

PREPARATION 27 

Methyl 4-f2(R)-amino-1-propoxy1phenylacetate 

16.6 g of diethyl azodicarboxylate were added, whilst ice-cooling, to a solution of 16.8 g of (R)-2-t-butox- 
ycarbonylamino-1-propanol, 10.0 g of methyl 4-hydroxyphenylacetate and 24.0 g of triphenylphosphine in 50 
ml of dry benzene, and the resulting mixture was stirred at room temperature for 2 days. At the end of this 
time, the benzene solvent was removed by distillation under reduced pressure. The resulting residue was dis- 
solved in 100 ml of methanol, and 200 ml of a 4 N solution of hydrogen chloride in dioxane were added to the 
solution thus obtained, whilst ice-cooling, after which the mixture was allowed to stand at room temperature 
for 3 hours. The reaction mixture was then poured into water, and the pH of the aqueous mixture was adjusted 
to a value of 8 to 9 by the addition of an aqueous solution of potassium carbonate, and then the mixture was 
extracted with ethyl acetate. The extract was dried over anhydrous sodium sulphate, and the ethyl acetate sol- 
vent was removed by distillation under reduced pressure. The resulting residue was purified by column chro- 
matography through silica gel. using a 3 : 1 by volume mixture of ethyl acetate and ethanol as the eluent to 
give the title compound, 
[a]? -13.2° (c = 1.048, chloroform). 

PREPARATION 28 

Methyl 4-f2(S)-amino-1-propoxylphenylacetate 

Following a procedure similar to that described in Preparation 27. but using 1 5.8 g of (S)-2-t-butoxycar- 
bonylam.no-1-propanol. 1 0.0 g of methyl 4-hydroxyphenylacetate. 24 g of triphenylphosphine, 70 ml of dry ben- 
zene. 15.7 g of diethyl azodicarboxylate. 50 ml of methanol and 70 ml of a 4 N solution of hydrogen chloride 
in dioxane, the title compound was obtained, 
[a]? +12.1* (c - 1.054. chloroform). 

PREPARATION 29 

N-j2-(4-Methoxycaroonylmethylp^^ 

. M . 63 ? fc m ? f • odIum cyanoborohydride were added, whilst ice-cooling, to a solution of 1.01 g of (R)-a-(t-bu- 
tyl<hmethylsdyloxy)-a-phenylacetaldehyde (prepared as described in Preparation 25) and 750 mg ofmethyl 4- 
(2(R)-amino-1-propoxy)phenylacetate (prepared as described in Preparation 27) in 1 0 ml of absolute methanol 
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and the resulting nurture was allowed to stand overnight at room temperature. At the end of this lime the re- 

T T WitH ethy ' aC6tete Snd Water The 0r9anic lQ y« r ™ s WM. washed^, wa £ 
and dried over anhydrous sodium sulphate, after which the solvent was removed by distillation under reduced 

,"!£"■ reSidUe **" PUrif ' ed by C0 ' Umn chro matography through Jam gel. using a 1 X vol- 
ume morture of ethyl acetate and hexane as the eluent. to give the title compound 
[a]„ -38.3" (c = 1.1 38, chloroform). 

PREPARATION 30 

fh^c^'^31! 9 8 P roo f dure « imnar 10 th * described in Preparation 29. but using 1.5 g of (S)-a-(t-butyldime- 
hy. S ,ly1oxy)-«-phenylacetaldehyde (prepared as described in Preparation 26). 11 g of math* 4- bShSZ. 
^propoxyjphenyiacetete (prepared as described in Preparation 28). 10 ml of absolute methanol anfSu mg 
of sodium cyanoborohydride. the title compound was obtained. 9 
Mo +38.3° (c s 1.116, chloroform). 

PREPARATION 31 

^p-(4-Methoxycamonv1m^ 

f h , ™' 0wi " 9 a P^dura similar to that described in Preparation 29, but using 750 mg of (R)-a-(t-butvldime- 
thytsilyloxyj-a-phenylacetaldehyde (prepared as described In Preparation 25). 920 rn^of rnX *JK ES. 

Z Stnt H , L PreP r ed 38 deSCribed PreParati0n 28 >' 10 «* of absLte me^nof afd 500 
mg of sodium cyanoborohydnde, the title compound was obtained. 

[a] 0 -58.6' (c = 0.998, chloroform). 
PREPARATION 32 

tnJT™? 9 3 P r0C f dure 8imi,ar t0 that described in Preparation 29. but using 1.5 g of (SJ-a-(t-butyldime- 
hylsi.y.oxyHx-phenylacetaldehyde (prepared as described In Preparation 26). 11 g of methW I 

oi sodium cyanoborohydnde, the title compound was obtained, 
[a]? +58.4" (c = 0.998, chloroform). 

PREPARATION 33 

2-{2-p,4-Bls(methox y carbonv»p h enoxy1.1.methylethyl)amino-1.(3-chlorophenvl)ethanol 

n^wh'Irl'l 9 8 Pr0c ! dure similar t0 that Ascribed in Example 8. but using 1.3 g of 2-amino-1-(3-chloroDhe- 

Da?ad A ? o 6 d6SCnbed 10 Pre P aration 8 ). 2.31 g of dimethyl l^^propcZ^om^iprt 

KvTrida a^ !5 T rat, °K n 55)> 60 ^ ° f b8n2ene - 50 m ' ° f abs ° lute ™ thano ' 52 0.S g of si 
borohydnde. and then punf y.ng the reaction product by column chromatography through silica gel usinoVio 

me.CaM12.C re *" *° ^ "impound washed aT^tals.' 

PREPARATION 34 

Methyl 3-hy droxywH2-oxopropoxy)phenylacetate 

l^rf^J Pr ° C * 6 ™ simi,ar t0 that described in Preparation 21. but using 10 g of 3,4^ihydroxyphenv. 
lacetic acd, 30 mi of absolute methanol, 20 ml of a 4 N solution of hydrogen chloride in J^^S^ 
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anhydrous dimethylformamide. 8.74 g of bromoacetone and 8.02 g of potassium carbonate, the title compound 
was obtained having an Rf = 0.37 (thin layer chromatography over silica gel, using a 1 : 2 by volume mixture 
of ethyl acetate and hexane as the developing solvent). 

PREPARATION 35 

2-Amino-1-(3.5-di-t-butyl-4.hydroxyphenyl)ethanol 

A mixture comprising 44 g of 3.5-di-t-buty!-4-hydroxybenzaldehyde. 25 ml of WmethyteilylnitrBe and n cat- 
alyt.c amount of z.nc iodide was heated at 90«C for 1 hour, whilst stirring. The reaction mixture was then added 
dropw.se to a rwxture of 16 g of lithium aluminium hydride and 600 ml of tetrahydrofuran, whilst ice-cooling 

8 ? , VZl ? 9 miXtUrS WM 8tirred f0r2 h0urs> whilst ice -coo»"S. At the end of this time. 16 ml of water. 16 
ml of a 15 /. w/v aqueous solution of sodium hydroxide and 50 ml of water were added to the mixture. In that 
order. Insoluble materials were fHtered off. and the filtrate was concentrated by evaporation under reduced 
pressure. The resulting residue was purified by column chromatography through silica gel, using a 20 • 20 - 1 
by volume mixture of ethyl acetate, ethanol and triethylamlne as the eluent, and by recrystallization from ethyl 
acetate, to give the title compound as crystals, melting at 137 - 140°C. 

PREPARATION 36 

Methyl 4-(2-oxopropoxy)mandelate 

,„J 0C \ ml ° f ^ ?.° % SO,U "° n " Wmeth ysilyldiazomethane in hexane were added drepwise. whilst ice- 
cool.ng to a solut.on of 12.38 g of 4-hydroxymandelic acid in a mixture of 150 ml of tetrahydrofuran and 30 ml 
of methanol, and the resulting mixture was stirred at room temperature for 1 hour, after which the solvent was 
removed by d.st.llauon under reduced pressure, and the resulting residue was mixed with 250 ml of dimethyl- 
formam.de. 25.2 g of bromoacetone and 25.4 g of potassium carbonate. The reaction mixture was tr an worked 
up in a sim.Iar manner to that described in Preparation 3. to give the title compound having an Rf = 0.39 (thin 

ldoping r sS) raPhy ° V6r SiUCa 8el ' USin9 3 1 : 1 by V0 ' Ume miXlUre ° f h6Xane a,ld elhyl acetate 35 the de ' 
PREPARATION 37 

2-[4-(2-oxopropoxy)phenyljethyl acetate 

Ik 6 V*! aCeti ° anhydfida were addod - whi| st ice-cooling, to a mixture of 3.1 g of 2-[4-(2-oxopropoxy)phe- 
nvijethanol (prepared as described in Preparation 7). 50 ml of anhydrous tetrahydrofuran and 2.53 g of pyridine 
and the resulting mixture was stirred at room temperature for 3.5 hours. At the end of this time. 1 2.5 g of pyridine 
telJL 9 °rl f aCe ^ anh y drid0 were addad - whilst ice-cooling, and the mixture was allowed to stand at room 
temperature for 1 day after which the solvent was removed by distillation under reduced pressure, and the 

sodfum sZhT ^ ,h T ^ the " ***** W,,h ethyl aCetat8 - Tha extract was drted — 

sod.um sulphate, and the solvent was removed by distillation under reduced pressure, to give the title com- 

PREPARATION 38 

Dimethyl 4- (2-oxopropoxy)pheny>malonate 

ohen^ISl^t! T^V^*' * ^ deSCribe<i Pre P arat,on 3 - using 0.5 g of dimethyl 4-hydroxy- 
l,T^ < ' . J 9 Qf bromoacetone . 0-616 g of potassium carbonate and 90 ml of dimethylformamide. 
mi^. 1 «r t i r 9 \ reaCt ' 0n PTOdUCt by COlumn ch "matography through silica gel. using a 2 : 3 by volume 
iTSX T 8CS ? te ™" haXane * 8 th8 e ' Uent> the tit,a was having an Rf = o 37 (Z 

Xing sS) ° Ver 5 9el ' USinQ 8 2 1 3 by V °' Ume miXtura 0f athyI acetate and hexane as de- 
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PREPARATION 39 

2-Amino-1-(3,5-dichlorophenyl)ethanol 

Following a procedure similar to that described in Preparation 8, but using 10 g of 3,5-dichiorobenzalde- 
hyde, 6.23 g of trimethylsiiyinitrile, a catalytic amount of zinc iodide, 5.4 g of lithium aluminium hydride and 
200 ml of tetrahydrofuran, and then purifying the reaction product by column chromatography through silica 
gel, using a 2 : 1 by volume mixture of ethyl acetate and ethanol as the eluent, the title compound was obtained 
having an Rf = 0.19 (thin layer chromatography over silica gel, using a 10 : 3 : 1 by volume mixture of ethyl 
acetate, ethanol and triethyfamine as the developing solvent) and melting at 66°C. 

PREPARATION 40 

2-Amino-1-(3-chloro>4-fluorophenyl)ethanol 

Following a procedure similar to that described In Preparation 8, but using 10 g of 3-chloro-4- 
fluorobenzaldehyde, 6.89 g of trimethylsiiyinitrile, a catalytic amount of zinc iodide, 5.99 g of lithium aluminium 
hydride and 200 ml of tetrahydrofuran, and then purifying the reaction product by column chromatography 
through silica gel, using a 2 : 1 by volume mixture of ethyl acetate and ethanol as the eluent, the title compound 
was obtained having an Rf=0.21 (thin layer chromatography over silica gel. usinga10:3: 1 by volume mixture 
of ethyl acetate, ethanol and triethylarnine as the developing solvent). 

PREPARATION 41 

2-AmincM-(3-bromophenyl)ethanol 

Following a procedure similar to that described in Preparation 8, but using 25 g of 3-bromobenzaIdehyde, 
14.78 g of trimethylsiiyinitrile, a catalytic amount of zinc iodide, 13.2 g of lithium aluminium hydride and 400 
ml of tetrahydrofuran, and then purifying the reaction product by column chromatography through silica gel, 
using a 2 : 1 by volume mixture of ethyl acetate and ethanol as the eluent, the title compound was obtained 
having an Rf = 0.22 (thin layer chromatography over silica gel, using a 10 ; 3 : 1 by volume mixture of ethyl 
acetate, ethanol and triethylarnine as the developing solvent). 

PREPARATION 42 

2-Amino-1-(3-trifluoromethyIphenyI)ethanoI 

Following a procedure similar to that described In Preparation 8 t but using 25 g of 3-trifluoromethyiben- 
zaldehyde, 15.71 g of trimethylsilylnitrle. a catalytic amount of zinc iodide, 12.8 g of lithium aluminium hydride 
and 400 ml of tetrahydrofuran, and then purifying the reaction product by column chromatography through sil- 
ica gel, using a 2 : 1 by volume mixture of ethyl acetate and ethanol as the eluent, the title compound was 
obtained as cryatals. melting at 72°C and having an Rf = 0.25 (thin layer chromatography over silica gel, using 
a 10 : 3 : 1 by volume mixture of ethyl acetate, ethanol and triethylarnine as the developing solvent). 

PREPARATION 43 

2-Amlno-1-(3-methoxyphenyI)ethanol 

Following a procedure similar to that described in Preparation 8, but using 28 g of 3-methoxybenzaldehyde, 
22.92 g of trimethylsiiyinitrile, a catalytic amount of zinc Iodide, 19.92 g of lithium aluminium hydride and 400 
ml of tetrahydrofuran. and then purifying the reaction product by column chromatography through silica gel, 
using a 2 : 1 by volume mixture of ethyl acetate and ethanol as the eluent, the title compound was obtained 
having an Rf » 0.18 (thin layer chromatography over silica gel, using a 10 : 3 : 1 by volume mixture of ethyl 
acetate, ethanol and triethylamine as the developing solvent}. 
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PREPARATION 44 
2-Amino-1-(3-methylphenyl)ethanol 

Following a procedure similar to that described in Preparation 8. but using 25.75 g of 3-methylbenzalde- 
hyde. 23.35 g of tnmethylsilylnitrile. a catalytic amount of zinc iodide. 20.3 g of lithium aluminium hydride and 
400 ml of tetrahydrofuran. and then purifying the reaction product by column chromatography through silica 
gel. using a 2 : 1 by volume mixture of ethyl acetate and ethanol as the eluent. the title compound was obtained 
having an Rf = 0.22 (thin layer chromatography over silica gel. using a 10 : 3 : 1 by volume mixture of ethyl 
acetate, ethanol and triethylamine as the developing solvent). 

PREPARATION 45 
3-Chloromandelic acid 

A mixture of 158 g of 3-chlorobenzaldehyde. 111.6 g of trlmethylsilyinitrile and a catalytic amount of zinc 
iod.de was heated at 90°C for 2 hours, with stirring. The reaction mixture was ice-cooled, and 350 mi of con- 
centrated aqueous hydrochloric acid were added to it. The resulting mixture was then heated under reflux for 
1 hour, after which It was mixed with water and with ethyl acetate. The ethyl acetate layer was separated and 
mixed with a 30% w/v aqueous solution of sodium hydroxide. The aqueous layer was separated, washed three 
times with ethyl acetate and then acidified with concentrated aqueous hydrochloric acid, after which it was 
extracted with ethyl acetate. The extract was washed with water and dried over anhydrous sodium sulphate 
melting aM^T S 1u e i rem ° Ved disti " ation under reduced P ressure - «° 9ive the title compound as crystals. 

PREPARATION 46 

(R)-3-Chloromandelic acid and (S)-3-chloromandelic acid 

A mixture of 100 g of 3-chloromandelic acid (prepared as described in Preparation 45) and 32 7 g of (R> 
(+)-1-phenethylamine was dissolved in and recrystallized from a mixture of methanol and diethyl ether The 
resulting crystals were collected by filtration, recrystallized three times from a mixture of methanol and diethyl 
ether and mixed with aqueous hydrochloric acid. The mixture was then extracted with ethyl acetate. The extract 
was dned over anhydrous sodium sulphate, and the solvent was removed by distillation under reduced pres- 
sure, to give (R>3-chloromandelic add as crystals, melting at 1 02 - 1 05°C 
fo]? -153.7° (c = 1.026. chloroform). 

Hydrochloric acid was added to the filtrate obtained as described above, and the mixture was extracted 
with ethyl acetate. The extract was dried over anhydrous sodium sulphate, and the solvent was removed by 
distillation under reduced pressure. The resulting residue was mixed with 3Z7 g of (S)-(-)-1-phenethylamine 
and was recrystallized three times from a mixture of methanol and diethyl ether, to give (S)-3-chloromandelic 
acid as crystals, melting at 1 01 - 1 04 8 C. 
[a]? +151.9° (c = 1.008, chloroform). 

PREPARATION 47 

Methyl (R) -3-chloromand elate 

, , 8 1fl ' 3 , g ( n! 3 10% W/V SOIution of Wme thy"sily1<Jiazomethane in hexane were added dropwise to a solution 
ot 28 g of (R>3-chloromandelic acid (prepared as described in Preparation 46) in a mixture of 300 ml of me- 
thanol and 700 ml of benzene, and the resulting mixture was stirred for 1 hour. At the end of this time the 
solvent was removed by distillation under reduced pressure, to give the title compound having [a]? -119.3- (c 
-1.00. chloroform) and an Rf = 0.36 (thin layer chromatography over silica gel, using a 1 : 5 by volume mixture 
of ethyl acetate and hexane) as a crude product 
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PREPARATION 48 

Methyf (R)-a-t-bct-/cfimethylsi!y;oxy-3-chlorophenylacetate 

A solution of 31.6 o of t-butyldimethylsilyl chloride in 200 ml of dimethyl form amide was added dropwise 
whilst ice-cooling to a solution of 23 g of methyl (R)-3-chforomande!ate (prepared as described in Preparation 
47) and 28.5 g of imidazole in 300 ml of dimethyJformamide, and the resulting mixture was stirred at the same 
temperature for 30 minutes, after which it was allowed to stand overnight at 4Q«C. At the end of this time the 
reaction mixture was concentrated by evaporation under reduced pressure, and the residue was mixed with 
water and ethyl acetate. The ethyl acetate layer was separated and dried ever anhydrous sodium sulphate 
and then the solvent was removed by distillation under reduced pressure. The resulting residue was purified 
by column chromatography through silica gel, using a 1 : 15 by volume mixture of ethyl acetate and hexane 
as the eluent, to give the title compound as crystals, melling at 36 - 38°C. 
• [a]? -39.1° (c = 1.014, chloroform). 

PREPARATION 49 

(R)-a-t-Butyldimethylsilyloxy-<x-(3>chlorophenyl)acetaldehyde 

A solution of 26 g of methyf (R>a-t-butyIdimethylsilyloxy-3-chlorophenylacetate (prepared as described 
in Preparation 48) in a mixture of 1000 ml of anhydrous hexane and 500 ml of dry toluene was cooled to -60*C. 
and then 124 ml of a 1 M solution of diisobutyi aluminium hydride in hexane were added dropwise to the cooled 
solution. The resulting mixture was stirred at the same temperature for 3 hours, after which 10 ml of water 
were added to it, and the temperature of the mixture was gradually allowed to rise to room temperature. The 
reaction mixture was then mixed with water and ethyl acetate, after which it was stirred for 30 minutes In- 
soluble materials were filtered off using a Celite (trade mark) filter aid. and the ethyl acetate layer was sepa- 
rated from the filtrate and dried over anhydrous sodium sulphate. The ethyl acetate solvent was removed v y 
distillation under reduced pressure, and the residue was purified by column chromatography through silica gel 
using a 1 : 60 by volume mixture of ethyl acetate and hexane as the eluent, to give the title compound having 
an Rf - 0.36 (thin layer chromatography over silica gel, using a 1 : 60 by volume mixture of ethyl acetate and 
hexane as the developing solvent). 

PREPARATION 50 
nyl)t^ 

Following a procedure similar to that described in Preparation 29, but using 5.2 g of (R)-a-t- butyl dim et hyl- 
siIyIoxy-a-(3-chlorophenyl)acetaldehyde (prepared as described in Preparation 49), 4.24 g of methyl 4-[2(R)- 
amino-1-propoxy]phenyJacetat3 (prepared as described in Preparation 27). 50 ml of absolute methanol and 
3.4 g of sodium cyanoborohydride, the titie compound was obtained having an Rf = 0.20 (thin layer chroma- 
tography over silica gel, using a 1 : 4 by volume mixture of ethyl acetate and hexane as the developing solvent). 
[a] 0 -34.7° (c= 1.024, ch!oro r orm). ' 

PREPARATION 51 

5-{4-P(R)-Amino-1.propoxyIbenzyl}thiazolldine-2 ,4-dione Irifiuoroacetaie 
51 (a) 5-(4-Aceioxyb3nzylidene)th!azolidir,o-2,4-diono 

A mixture comprising 200 9 of p.-hydroxybenraldehyde. 223 g of Jhiazo!idine-2.4-diono. 280 g of sodium 
acetate and 660 ml of dimethyiacetamide was stirred at 1 50 9 for 1 hour. It was then cooled, and 540 ml of di- 
methylacetamlde and 370 ml of acetic anhydride were added to the reaction mixture. The resulting mixture 
was then stirred at 50'C for 1 .5 hours, after which it was poured into water. The solid which precipitated was 
collected by filtration, washod with water, and dried over anhydrous sodium sulphate, to give the iitlo com- 
pound. 
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51 (b) 5-(4-Acetoxybenzyl)thiazoi'idine-2,4-dione 

9 ° f n 5 " ( f-f et0 ;y ben2 y ,idene ) thiazo,i dine-2.4-dio n e [prepared as described in step (a) above] was dis- 

the^: ion a"^ Cfot's E^SjT hydr ° 9enated * <> assi "9 "ydrogen at atmospheric press J ZuJ 
tne solution a. 90 C for 5 hours in the presence of 2.0 g of 10% w/wpalladium-on-charcoal At the end of th« 

SSJSh^? r ' iiiefed ° ff> and the fWtrate was di,uted with to '-" e - T "e acetES.' soilent was he n 
removed by d.st.llat.on as a toluene azeotrape. The crystals which separated out on adding toluene and 
to the concentrate were collected by filtration and dried to give the title compound 

51(c) 5-(4-Acetoxvbenz yl)-3-triphenvlmethvlthiazolidine-2.4-dione 

3.43 g of trimethylamine were added to a solution of 9.0 g of 5-<4-acetoxybenzvt)thiazolidin e 1 4--n«n ft 
S^lT SCr ^! n r aP (b) 8bOVe] 70 °^^hy.ene 9 ch.oride. and JSSS ^ 

V ^fu T tem P era,ure for 1 hour . aftw which it was allowed to etand overnight at the same temnT 
ature. At the end of this time, the reaction mixture was mixed with water and ethyState and I me oroante 

,olZ aS W8Shed 8 SatUrated aqUe0US SO,ution of sodiu ™ chloride"an?Zd over 

ItZ ^TLl Tk 13 ' 8 ^ Separat8d ° Ut ° n di8ti " in 9 of f tha 8oIvant reduc^dTressur^re 
washed with a mixture of hexane and ethyl acetate and dried, to give the title compound. 

51 (d) 5-(4 Hydroxybenzvl)- 3.triphen vlmethylthiazolidine-2.4-dion B 

Asolution of 2.99 g of a 28% w/v methanolic solution of sodium methoxide in 10 ml of methanol was added 

sodium ri hT W tk eXt ? Cted WUh ethy( aC6tate - The extract was washed »«h water and dne I ov« an^cS 
aotLZd • 6 , S ° ,Vent W3S th6n femOVed by distillation ""der reduced pressure, and the crys^s S 

appeared ,n the res,due were collected, washed with hexane and dried, to give the title compound 

51(e) 5^442(RH-Butaxycart^ 

ion 1 m1'nf 9 h° f di6thyl a f odicarbox y ,ate were added dropwise to a solution of 20.7 g of triphenylphosphine in 

35 0 o o sThvd" k TZ T Stirred 81 r °° m temperatUr8 for 30 minutes - At < he end of this »im 
35 0 g of 5-(4-hydroxybenzyl)-3-tnphenylmethylthia Z olidine-2.4-dione [prepared as described in steo^d 

ThM ' t ° h the , mb * jre ' and *•» rosuUing mixture was stirred at 1 te "eraS foJl houMsl 
niS »"h W6re add6d 10 th6 m,Xture ' whlch was tna " flowed Ls^nd over 

p^Er~ 

3o s g s asrsssr^ acetate and hexan * as the *~* * *» 

[a] D +19.5° (c = 1.000. chloroform). 

51 (f) 5-{4-[2(R)-Amino P ropoxv]be n Z yl)thia 2 olidine-2.4-dio n e trifluoroacetata 

t-buto^lnSr 061 ' 0 8C 2. W8re add6d dropWiSe> Whi,St '^-cooling, to a solution of 85.5 g of 5- { 4-[2(R)- 
e^ i£S£ rnn T^^^^^^^ethyUhlazolidine-^dione [prepared as described in step 
S.l a? L J "? ° methv,ene ch:3rida . a " d ^e resulting mixture was stir ed at room tempVraturi for J 

acetate was aad^t hf SS Undar reduced <> re38 ^. a "« a mixture of benzene and a email amount of eX 
Snzed from a XI SSf* ™* f^*' 8 which Precipitated were collected by fi.tration and were recrys 
ta«lzed from a mixture of methanol and ethyl acetate, to give the title compound as crystals, melting at 3*. 

Wo -13.0' (c = 0.885. methanol). 
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PREPARATION 52 

5-[4^2^R)^2(R)-(3-chlorophenyl)-2-t-butvl dimethyl S nyloxvethyi a minobropoxy)benzyl]thiazolidine-2,4-dion 

A mixture comprising 36.5 g of 5-{4-t2(R>aminopropoxy]benzyl}thiazolidine-2,4-dione trifluoroacetate 
prepared as described in Preparation 51). 98.4 g of (R)-a-(t-butyldimethy1silyloxy)-a-phenylacetaldehyde 
prepared as deserved in Preparation 25) and 400 ml of absolute methanol was stirred at room temperature 
° fl l! h ° UrS 8 " the " 29 -° 9 of sodium cyanoborohydride were added in portions to the mixture, whilst cooling 
it .n an ce-sod,um chlonde bath. The reaction mixture was then allowed to stand overnight at room tempera- 
ture. after which the methanol solvent was removed by distillation under reduced pressure. The resulting re- 
scue was m.xed with waterand ethyl acetate. The ethyl acetate layer was separated, washed with an aqueous 
solution of sodium chloride and dried over anhydrous sodium sulphate. The ethyl acetate solvent was than 
was removed by distillation under reduced pressure, and the resulting residue was purified by column chro- 
n^tography through slica gel. using a 2 : 1 by volume mixture of ethyl acetate and hexane as the eiuent, to 
give the title compound. 
[a]£ -26.3 s (c = 0.988 chloroform). 

PREPARATION 53 

2-{2-[4-(2-Methoxycarbonvl ethenyl)phenoxy]-1-methvlethyl)amino-1-(3.chloropher,yl)ethanol 

A solution , of 6 i.07 g of 2-amino-1-(3-chlorophenyl)ethanol (prepared as described in Preparation 8) and 
6.5 g of methyl 4-(2-oxopropoxy)cinnamate (prepared as described in Preparation 4) in 100 ml of benzene was 
th-T?' If 3 5 h ° UrS the W8ter formed dun '" 9 tha reac,ion was removed continuously. At the 
tr^uT^l rC m " T' 0 W33 frCCd f, ° m the be " Zene U3ed 83 30lvent ^ distillation under reduced 
pressure and the resulting res.due was dissolved in 100 ml of absolute methanol. 3 g of sodium borohydride 

S It M Uno^ 10 "' WhHSt ,ce - cool,n 9- and tne resuIti "9 was stirred at room temperature over- 

d 21°™ ™° Ur *- ^ reaCUOn mixtUre W3S then ^"cenfrated by evaporation under reduced 

*Z o™ a nh£ 6XtraCted With ethyI acetate - The ***** ^ washed with water and was 

ttfresuL ~ T & ^'"m sulphate. The solvent was removed by distillation under reduced pressure, and 
L~ Z I J > T PUOf ' ed b/ C ° ,Umn cnroma tography through silica gel. using a 10 : 1 by volume mix- 

H ? , r d ethan °' 38 a " e,Uenl 10 9iVe h "° fraCtfons - Tne P^ot thus obtained was recrystal.STd 

from a mixture of ethyi acetate and hexane. to give the title compound, melting at 97- 103 'C. 

PREPARATION 54 

Dimethyl 4-(2-oxopropoxy)phthalate 

vohtSE^ a Pr °f dure Simaar to tnat described Preparation 3. but using 10.5 g of dimethyl 4-hydrox- 
yphthalate. 13.7 g of bromoacetone. 14 g of potassium carbonate and 150 ml of dimethylformamWe the tftte 

TbTv^r 3 ° btai "fJ 88 80 «* haV, ' nfl a " * = °- 48 < thin Ny» chromatography oveS g^ing a 
1 by volume mocture of haexane and ethyl acetate as the developing solvent). ' 

PREPARATION 55 

Dimethyl 4-(2-oxoproooxy)isophthalate 

sonh^»?r„ n9 i a Pr °f edure Simiiarto described in Preparation 3. but using 10.5 g of dimethyl 4-hydroxyi- 
euSflnJ £ 9 , br0m0aCetone ' 17 9 ° f P ° taSSium Cart,0nate and 100 «" of dimeThylfonnamrde. and iZn 
ZEEL I * "ST Pr0dUCt bY C °' Umn chror " a ^aphy through silica gel. using a 2 : 1 by volume mixture 
of hexane and ethyl acetate as the eiuent. the title compound was obtained as crystals, melting a l?S ITe-C 



Claims 



1. Compounds of formula (!): 
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A,^ H -CK-NH^H-CH^X~<P^l R2 

OH RO ^ \^</^ 0) 

R 3 

in which: 

R° represents a hydrogen atom, a methyl group or a hydroxym ethyl group- 

R represents a substituted alky) group having from 1 to 12 carbon atoms/which group is substituted by 
at least one of substituents A, defined below; y 

TSr?Z\T S3m ! °' d '? rent 6aCh represents: a h X d ~S«n atom; a halogen atom; a hydroxy 
torn 2 f Q 7 9 T P havm9 £ om 1 to 5 carbon ate ™: a carboxy group; an alkoxycarbonyl group having 
from 2 to 7 carbon atoms; an alkyl group having from 1 to 5 carbon atoms; a nitro group; a haloalkyl group 
havmg from 1 to 4 carbon atoms; or a substituted alkyl group which has from 1 to 12 carbon atoms and 
wh.ch « substituted by at least one of substituents A. defined below; 
X represents an oxygen atom or a sulphur atom; and 
Ar represents a group of formula (II) or (III): 





(HO 



in which: 

?l?n P „T nt ? f h « dr °f " at ° m ' 8 ha '° 9en at ° m> 3 hydr0xy 9roup ' 3 hydroxymethyl group, an alkoxy group 
havmg from 1 to 5 carbon atoms, an alkyl group having from 1 to 5 carbon atoms, an aliphatic carboxylic 

>^17£T P ? aV '° S IT 1 1£> 6 08,1)0,1 at ° ms ' 8 nitro 9roup ' 8 "l™ 9^P. aralkyloxy group, in whfch 
the aralkyl part .s as defined betow. an aryloxy group in which the ary. part is as defined bei™, an ary! 
group as defined below or a haloalkyl group having from 1 to 4 carbon atoms- 

L£ P „ re T nt3 8 ^l?? 6 " at ° m ' 8 hal09en atom ' a hydroxy 9roup - an Sroup having from 1 to 5 

carbon atoms, an alkyl group having from 1 to 5 carbon atoms or a nitro group- and 

r„rh e JTr ntS 3 hydr ^ en ^ 8 ha,OQen at0m ' a "V*"* Sroup. an a"«»y Sroup having from 1 to 5 
carbon atoms or an alkyl group having from 1 to 5 carbon atoms; 

said aralkyl part is an alkyl group which has from 1 to 3 carbon atoms and which is substituted by 1 or 2 
aryl groups as defined below; y 

lntt!£ 9 !T* ^ Ca . rbocyc,ic S"** 3 which ^ve from 6 to 10 ring carbon atoms and which are 

unsubsututed or are substituted by at least one of substituents B. defined below 

substituents Aare selected from carboxy groups, alkoxycarbonyl groups having from 2 to 7 carbon atoms 

£ ? 0, T 9 "T, " WhiC " the ** Part fe as defined above - aralkylox^carbony. groups in S 
1** de I ined abOV °* ^carbamoyl groups in which the alkylTart has from 1 to 6 carbS 
hvToxvt ^ J™* WhiCn 6aCh a,ky1 Part has from 1 to 4 ^amoy. groups" 

£2 9 !Z UP l' h/drOXy 9rOUpS ' Cafb0XyliC acy1ox y 9roups havi "S from 1 to 6 carbon atoms 
and 2,4-dioxothiazolidin-5-yl groups; and 

substituents B are selected from halogen atoms, alkyl groups having from 1 to 4 carbon atoms alkoxv 

Td MroTgC"; 1 10 3 Carb ° n ^ nitro 9r0UPS ' ha, ° a,ky1 9r0UpS ha ™ 9 *™ ^ «■ « 22 
and pharmaceutical^ acceptable salts thereof. 

Compounds according to Claim 1. In which R« represents a hydrogen atom or a methyl group. 
Compounds according to Claim 1. in which R« represents a hydrogen atom. 
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5. 



Compounds according to any one of Claims 1 to 3. in which Ri represents a substituted alkyl group having 
belTJ al ° mS Sub8tituted b * at ,east 1 and no more th «" 8 of substituents A 1 , defined 

substituentsA' are selected from carboxy groups, alkoxycarbonyl groups having from 2 to 7 carbon atoms 
aryloxycarbonyl groups in which the aryl part is as defined in Claim 1. aralkyloxycarbonyl groups in which' 
the aralkyl part ,s as defined in Claim 1. mono- and dialkylcarbamoy. groups having from 2 to 7 carbon 
atoms, carbamoyl groups, hydroxycarbamoyl groups, hydroxy groups, aliphatic carboxylic acyloxy groups 
having from 1 to 6 carbon atoms and 2.4-dioxothiazolidin-5-vl groups. 

^lZ n n S t aCC ° rd 'f t ^ ( : ,aim 4 ' WhiCh R1 re P resents a substituted alkyl grcup which has from 1 to 

lu^Tntl aTIT Z S 18 Substituted ^ at least 1 8(10 "° more than 6 substituents selected from 
sutjstioients A 2 , defined below; 

substituents A 2 are selected from: 

carboxy groups, 

alkoxycarbonyl groups having from 2 to 5 carbon atoms, 

phenoxycarbonyi groups, which are unsubstituted or which are substituted by from 1 to 3 substitu- 
frnm TtH I"" h *'^ e " atoms ' a,k * groups having from 1 to 4 carbon atoms. alkoxy groups having 
from 1 to 3 carbon atoms, nitro groups, trifluoromethyf groups and hydroxy groups 
*r* f 0y I a0d P neneth y |o ^rbonyl groups, which are unsubstituted or which are sub- 

s tituted by from 1 to 3 substituents selected from halogen atoms, alkyl groups having from 1 to 4 carbon 
group's 9r ° UPS 9 fr ° m 1 to 3 Carb ° n atoms - nltTO G™P*. trifluoromethyf groups and hydroxy 

monoalkylcarbamoyl groups having from 2 to 4 carbon atoms, 
carbamoyl groups, 
hydroxycarbamoyl groups, 
hydroxy groups, 

aliphatic carboxylic acyloxy groups having from 1 to 6 carbon atoms and 
2 f 4-dioxothiazolidin-5-yl groups. 

aCC °, rdin . 9 !f C ' aim 5 ' in Which R1 re P re3ente * substituted alkyl group which has from 1 to 6 

t2?nu *2?l 8 r J? * Substituted b * at ,east 1 and ™ more than 6 substituents selected from sub- 
stituents A 3 , defined below; 

substituents A 3 are selected from: 

carboxy groups, 

alkoxycarbonyl groups having from 2 to 5 carbon atoms, 

tut*d h?S^r° n K ! P neneth y ,ox y«^<>^ groups which are unsubstituted or which are substi- 
V * substituents selected from halogen atoms, alkyl groups having from 1 to 3 carbon 

atoms, alkoxy groups having from 1 to 3 carbon atoms, nitro groups, trifluoromethyl groups and hydroxy 

monoalkylcarbamoyl groups having from 2 to 4 carbon atoms, 
carbamoyl groups, 
hydroxycarbamoyl groups, 
hydroxy groups 

aliphatic carboxylic acyloxy groups having from 1 to 6 carbon atoms, and 
2,4-dioxothiazolidin-5-yl groups. 

ci3atel aC a ^ rd ? ? Cla '*K fl in WWCh R1 rePfeSentS a substitu ' e d «M group which has from 1 to 3 

^Ttem^ol™^' by at ,eaet 1 and "° more than 4 8ub8tituents °««*** *™ 

substituents A 4 are selected from: 
carboxy groups, 

alkoxycarbonyl groups having from 2 to 5 carbon atoms, 

»nt* Jtt^T^y* 9r ° UPS WhiCh are unsubstitute <* or which are substituted by from 1 to 3 substitu- 
ents selected from alkyl groups having from 1 to 4 carbon atoms and hydroxy groups 

monoalkylcarbamoyl groups having from 2 to 4 carbon atoms, 

carbamoyl groups, 

hydroxycarbamoyl groups, 

hydroxy groups, 
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9. 



aliphatic carboxyiic acyioxy groups having from 1 to 6 carbon atoms, and 
2,4-dioxothiazolidin-5-yl groups. 

Compounds according to Ciaim 7, in which R 1 represents a substituted alkyl group which has from 1 to 3 
carbon atoms and which is substituted by at least 1 and no more than 4 substituents selected from sub- 
stituents A 6 , defined below; 
substituents A 5 are selected from; 
carboxy groups. 

alkoxycarbonyl groups having from 2 to 4 carbon atoms. 

benzyloxycarbonyl groups which are unsubstituted orwhich are substituted by from 1 to 3 substitu- 
ents selected from alkyl groups having from 1 to 4 carbon atoms and hydroxy groups, 
monoalkylcarbamoyl groups having 2 or 3 carbon atoms, 
carbamoyl groups, 
hydroxycarbamoyl groups, 
hydroxy groups, 

aliphatic carboxyiic acyioxy groups having from 2 to 5 carbon atoms, and 
2,4-dioxothiazoIjdin-5-yl groups. 

Compounds according to Claim 8, in which Ri represents a substituted alkyl group which has from 1 to 3 
carbon atoms and which is substituted by at least 1 and no more than 4 substituents selected from sub- 
stituents A s , defined below; 
substituents A« are selected from: 
carboxy groups, 

alkoxycarbonyl groups having from 2 to 4 carbon atoms, 
monoalkylcarbamoyl groups having 2 or 3 carbon atoms, 
carbamoyl groups, 
hydroxycarbamoyl groups, 
hydroxy groups, 

aliphatic carboxyiic acyioxy groups having from 2 to 5 carbon atoms, and 
2,4-dtaxothiazolidin-5-yl groups. 

Compounds according to Claim 9, in which Ri represents an alkyi group which has from 1 to 3 carbon 
atoms and which is substituted by 1 or 2 substituents selected from substituents A? defined below 
substituents ,A7 are selected from alkoxycarbonyl groups having from 2 to 4 carbon atoms, hydroxy groups 
aliphatic carboxyiic acyioxy groups having from 2 to 5 carbon atoms and 2,4-dioxothiazolidin-5-vi groups! 

Compounds according to Claim 10, in which .Ri represents a methoxycarbonyimethyl, ethoxycarbonyi- 
methyl 2-methoxycarbonylethyl. bls(methoxycarbonyl)methyl. hydroxymethyl, 2-hydroxyethyl. 1,2-dihv- 
droxyethyl, 1 S^.hydroxy^propyl. l-methoxycarbonyt-Lhydroxymethyl, 2-methoxy carbon yl- 2-hydrox- 
yethyl, 2-acetyloxyethyl or 2,4-dioxothiazoIidin-5-y1methyi group. 

Compounds according to Claim 11, in which Ri represents a methoxycarbonyimethyl, ethcxycarbonvi- 
methyl. 2-methoxycarbonylethyl, bls{methoxycarbonyl)methyI. hydroxymethyl. 2-hydroxyethyl. 2-me- 
thoxycarbonyl-2-hydroxyethyi or 2.4-dioxothiazolidin.5-yl-methyl group. 

13. Compounds according to any one of Claims 1 to 12, in which R* and R' are the same or different and 
each represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group a 
metnoxy group, an ethoxy group, a carboxy group, an alkoxycarbonyl group having from 2 to 7 carbon 
atoms, an alkyl group having from 1 to 5 carbon atoms, a nitro group, a trifiuoromethyi group or a substi- 
tuted a kyl group having from 1 to 12 carbon atoms and substituted by atleast 1 and no more than 8 sub- 
stituents selected from substituents A 1 , defined below; 

substituents Ai are selected from carboxy groups, alkoxycarbonyl groups having from 2 to 7 carbon atoms 
aryloxycarbonyl groups in which the aryi part is as defined in Claim 1, aralkyloxycarbonyl groups in which 
the aralkyl part is as defined In Ciaim 1, mono- and dialkyicarbamoyl groups having from 2 to 7 carbon 
atoms, carbamoyl groups, hydroxycarbamoyl groups, hydroxy groups, aliphatic carboxyiic acyioxy groups 
having from 1 to 6 carbon atoms and 2,4-dioxothiazolidin-5-yi groups. * 

14. Compounds according to Claim 13, in which R* represents a hydrogen atom, a fluorine atom, a chlorine 
atom, a bromine atom, a hydroxy group, a methoxy group, an ethoxy group, an alkyl group having from 



10. 



11. 



12. 
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15. 



16. 



1 to 4 carbon atoms a n.tro group, or a substituted alkyl group which has from 1 to 4 carbon atoms and 

To t ^3 SU ^ U „ ed f ^ ^ h f °, 3 SUbSt, ' t,Jent3 3e,eCted f ™<**°*ygroups. aikoxycarbonyl groups hav- 
ing 2 or 3 carbon atoms methylcarbamoyi groups, carbamoyl groups, hydroxy groups and agnatic car- 
boxyl.cac/!oxy groups having from 2 to 5 carbon atoms. a aupnatic car 

S3° a U h n rn 5 m a n C !° r f t0 . CI ! im U ' in WhiCh Ri re P resents a Mrogen «tom. a fluorine atom, a chlorine 
? Ti JZT? ' * hyd : 0Xy 9rOUP ' 3 me ' h0Xy group ' an ethox y 9™* an group having Tom 
iLjft a i SUbstituted «»* 9™P "N* from 1 to 3 carbon atoms and which is sZ 

cl bin ? Vs J* S 1 bstituents se,ected *™ «rt>o-y 9™ P s. alkoxycartonyl groups having 2 or 3 

"s^ 

SSTr? aCC ° rdinS 10 C ' a,m 15> Wh ' Ch R2 re P resents a * ferine atom, a chlorine 

' mXrgroup 0 ^ 9rOUP ' 8 metn ° Xy 9r ° UP ' a " a ' kyl 9r ° UP haV,n9 fr ° m 1 to 4 Cart,0n atoms or a h y dro ^- 

17. Compounds according to Claim 16. in which R* represents a hydrogen atom, a chlorine atom, a hydroxy 
group, a methoxy group, a methyl group or a hydroxymethyi group. 

a^TT/h a rf CCOr<,in 9 '°, C,aim 17 - in w *ich R J represents a hydrogen atom, a chlorine atom, a hydroxy- 
group or a hydroxymethyi group. 7 y 

ymrt^gm'ur 0 ^ 1 ' 19 * ^ ' 8 ' * rePfeSentS 3 hydr09e " ^ 3 Ch '° rine at ° m ° r a hydrox " 
20. Compounds according to Claim 19, In which R 2 represents a hydrogen atom. 

21 " aZ7c^^ ^7 ° f C,aimS 13 '° 20 ' ' n WhiCh R1 repreS6ntS 3 hydro 9 en atom - a ^o"ne 
atom, a chlonne atom, a hydroxy group, a methoxy group, a methyl group or a t-butyi group. 

22 ' ^^"rntr 0 ^'" 9 10 C ' aim 21> in Whi ° h RS represents a hydro 9 en atom - a ^orine atom, a hydroxy 
group, a methoxy group or a methyl group. y^'oxy 

23. Compounds according to Claim 22. in which R s represents a hydrogen atom or a methyl group. 

24. Compounds according to Claim 23. in which R* represents a hydrogen atom. 

atom, a o.lonne atom, a bromme atom, a hydroxy group, a hydroxymethyi group, a methoxy group an 

luTa'Sv 8 : a ' ky1 ° rOUP I*™ 9 fr ° m 1 10 5 e " bon at0ms ' a " 9roup a S cyan" 
group, a benzyloxy group, a phenoxy group, a phenyl group or a trifluoromethyl group. 



18. 



19. 



27. 



28. 



29. 



30. 



g^c^o;^ 

a£m7£^ 26 ' WhiCh R4 r6PreSentS ° hydrOSen atom ' a f,uorine a chlorln. 

o! T^Zet hyl g ro a u p methOXy 9r ° UP ' a ' ky1 9r0UP haVi " 9 fr ° m 1 10 4 «*» ato -. a P" a -xy group 

aCCO ' d,n9 to any one of aai ™ 1 to 27. In which RS represents a hydrogen atom a fluorine 
t^rb^ 

S„T n U K dS aCC ° r f i09 t0 C,3im 28, in which R5 a hydrogen atom, a fluorine atom a chlorine 

atom, a brom.ne atom, a hydroxy group, a methoxy group or an alkyl group having from^o 4^bon 

Compounds according to Ciaim 29. in which R* represents a hydrogen atom, a chlorine atom, a methoxy 
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group or an alkyl group having from 1 to 4 carbon atoms 

31. Compounds according to any one of Claims 1 to 30, in which R« represents a hydrogen atom, a fluorine 
atom, a chlorine atom, a hydroxy, group, a methoxy group or a methyl group. 

32. Compounds according to Claim 31 , in which R* represents a hydrogen atom, a hydroxy group, a methoxy 
group or a methyl group. 

33. Compounds according to Claim 32, in which R« represents a hydrogen atom, a hydroxy group or a methoxy 
group. " 7 

34. Compounds according to any one of Claims 1 to 24, in which Ar represents a phenyl, 2-chlorophenyl 3- 
chlorophenyl, 4-chlorophenyl, 3-bromophenyl, 3-fluorophenyl, 3-phenoxyphenyl, 3-methylphenyi 3-me- 
thoxyphenyl, 3.5-dichlorophenyl. 3,5-di-t-butyl^-hydroxyphenyi, 3.4.5-uimethoxypheny). 3-trifiuorome- 
thylphenyl, 3-chloro-4-fluorophenyi, 1-naphthyl or 2-naphthyl group. 

35. Compounds according to Claim 34, in which Ar represents a phenyl, 2-chlorophenyl, 3-chlorophenyl. 4- 
chlorophenyl, 3-bromophenyl, 3-fluoro phenyl. 3-methylphenyl, 3-methoxy phenyl, 3,5-di-t-butylVhy- 
droxyphenyl, 3-trif luoromethylphenyl, 3-chloro-4.fluorophenyi or 2-naphthyl group. 

36. Compounds according to Claim 35, in which Ar represents a phenyl, 3-chlorophenyi. 3-bromophenyl. 3- 
trifluoromethylphenyl, 3-chloro-4-fluorophenyl or 2-naphthyl group. 

37. Compounds according to any one of Claims 1 to 36, in which X represents an oxygen atom. 

38. Compounds according to Claim 1, in which: 

R° represents a hydrogen atom, a methyl group or a hydroxymethyi group; 

R 1 represents a substituted alkyl group having from 1 to 12 carbon atoms and substituted by at least 1 
and no more than 8 substituents selected from substituents A 1 , defined below; 

R* and R* are the same or different and each represents a hydrogen atom, a fluorine atom, a chlorine 
atom, a bromine atom, a hydroxy group, a methoxy group, an ethoxy group, a carboxy group, an alkox- 
ycarbonyl group having from 2 to 7 carbon atoms, an alkyl group having from 1 to 5 carbon atoms, a nitro 
group, a trifluoromethyl group or a substituted alkyl group having from 1 to 12 carbon atoms and substi- 
tuted by at least 1 and no more than 8 substituents selected from substituents A 1 , defined below; 
X represents an oxygen atom or a sulphur atom; 
Ar represents a group of formula (II) or (III), defined in Clafri 1 ; 

R* represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a hy- 
droxymethyi group, a methoxy group, an ethoxy group, an alkyl group having from 1 to 5 carbon atoms, 
an acetoxy group, a nitro group, a cyano group, a benzyloxy group, a phenoxy group, a phenyl group or 
a trifluoromethyl group; 

R5 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a me- 
thoxy group, an aikyi group having from 1 to 5 carbon atoms or a nitro group; and 
R« represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group or 
a methyl group; and 

substituents Ai are selected from carboxy groups, alkoxycarbonyi groups having from 2 to 7 carbon atoms 
aryioxycarbonyl groups in which the aryl part is as defined in Claim 1 , araikyloxycarbonyl groups in which 
the aralkyl part is as defined in Claim 1, mono- and dialkylcarbamoyl groups having from 2 to 7 carbon 
atoms, carbamoyl groups, hydroxycarbamoyl groups, hydroxy groups, aliphatic carboxylic acyioxy groups 
having from 1 to 6 carbon atoms and 2,4-dk>xothiazolidin-5-yl groups. 

39. Compounds according to Claim 1, in which: 

R° represents a hydrogen atom or a methyl group; 

R' represents a substituted alkyi group which has from 1 to 12 carbon atoms and which is substituted by 
at least 1 and no more than 6 substituents selected from substituents A 2 , defined below; 
R2 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a me- 
thoxy group, an ethoxy group, an alkyl group having from 1 to 4 carbon atoms, a nitro group, or a substi- 
tuted alkyl group which has from 1 to 4 carbon atoms and which is substituted by from 1 to 3 substituents 
selected from carboxy groups, alkoxycarbonyi groups having 2 or 3 carbon atoms, methylcarbamoyl 
groups, carbamoyl groups, hydroxy groups and aliphatic carboxylic acyioxy groups having from 2 to 5 car- 



$4 



EP 0 543 662 A2 



bon atoms; 

R> represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group a 
methyl group or a t-butyl group; 8 F ' 

X represents an oxygen atom or a sulphur atom; and 
Ar represents a group of formule (II) or (III), defined in Claim 1; 

R* represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group a hv- 
droxymethyl group, a methoxy group, an ethoxy group, an alkyl group having from 1 to 4 carbon atoms 
an acetoxy group, a nitro group, a benzyloxy group, e phenoxy group, a phenyl group ora trifluoromethyi 

R« represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group a me- 
thoxy group or an alkyl group having from 1 to 4 carbon atoms; 

R» represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group or 
a methyl group; and /or 

substituents A 2 are selected from: 
carboxy groups, 

alkoxycarbonyl groups having from 2 to 5 carbon atoms, 

phenoxycarbonyi groups, which are unsubstituted or which are substituted by from 1 to 3 substitu- 
ents selected from halogen atoms, alkyl groups having from 1 to 4 carbon atoms, alkoxy groups having 
from 1 to 3 carbon atoms, nitro groups, trifluoromethyi groups and hydroxy groups, 

benzyloxycarbonyi and phenethyloxycarbonyl groups, which are unsubstituted or which are sub- 
s tituted by from 1 to 3 substituents selected from halogen atoms, alkyl groups having from 1 to 4 carbon 
atoms, alkoxy groups having from 1 to 3 carbon atoms, nitro groups, trifluoromethyi groups and hydroxy 
groups. 

monoalkylcarbamoyl groups having from 2 to 4 carbon atoms, 
carbamoyl groups, 
hydroxycarbamoyl groups, 
hydroxy groups, 

aliphatic carboxylic acyloxy groups having from 1 to 6 carbon atoms, and 
2,4-dioxothiazolidin-5-yl groups. 

40. Compounds according to Claim 1, in which: 

R° represents a hydrogen atom ora methyl group; 

^represents a substituted alkyl group which has from 1 to 6 carbon atoms and which is substituted by 
at least 1 and no more than 6 substituents selected from substituents A*, defined below 
R represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group a me- 
thoxy group, an ethoxy group, an alkyl group having from 1 to 4 carbon atoms, or a substituted alkyl group 
which has from 1 to 3 carbon atoms and which is substituted by from 1 to 3 substituents selected from 
carboxy groups, alkoxycarbonyl groups having 2 or 3 carbon atoms, methylcarbamoyi groups, carbamoyl 
groups, hydroxy groups and aliphatic carboxy^ acyloxy groups having from 2 to 5 carbon atoms- 

LtTgCo a r Y $£S££ 3 f,uorine atom ' a chIorine atom ' 3 hydraxy ^ * mrth «* *»* * 

X represents an oxygen atom or a sulphur atom; 

Ar represents a group of formula (II) or (III), defined in Claim 1; 

R* represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a hy- 
droxymethyl group, a methoxy group, an ethoxy group, an alkyl group having from 1 to 4 carbon atoms 
group? 9mUP ' 8 9r0UP ' 8 benZy, ° Xy 9roup ' a phenox y 9 rou P' a P*™* 9™P or a trifluoromethyi 
R» represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group a me- 
thoxy group or an alkyl group having from 1 to 4 carbon atoms- xy group, a me 

TmZy^rolp; ant 096 " at ° m ' 3 f ' UOrine at ° m ' 8 Ch,0rine a,0m * 8 hydf0Xy 9rouPl 8 meth0xy 9 roup or 
substituents A 3 are selected from: 
carboxy groups, 

alkoxycarbonyl groups having from 2 to 5 carbon atoms, 
hitPrf hv^ 0 ^ 03 ? 0 ^ P heneth y l0 *y^nyl groups which are unsubstituted or which are substi- 

Slii^S I I"' 5 SC,eCted from halOSen aloms ' ^ups having from 1 to 3 carbon 

atoms alkoxy groups having from 1 to 3 carbon atoms, nitro groups, trifluoromethyi groups and hydroxy 
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monooJkyicarbamoyl groups having from 2 to 4 carbon atoms, 
carbamoyl groups, 
hydroxycarbamoyl groups, 
hydroxy groups 

aliphatic carboxyiic acyloxy groups having from 1 to 6 carbon atoms, and 
2,4-dioxothiazOiidin-5-yl groups. 

41. Compounds accordfng to Claim 1 r In which: 

R° represents a hydrogen atom or a methyl group; 

R 1 represents a substituted alkyl group which has from 1 to 3 carbon atoms and which is substituted by 
at least 1 and no more than 4 substituents selected from substituents A 4 , defined below; 
R 2 represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group an 
alkyi group having from 1 to 4 carbon atoms or a hydroxymethyi group; 

R* represents a hydrogen atom, a chlorine atom, a hydroxy group, a methoxy group or a methyl group* 
X represents an oxygen atom; v 
Ar represents a group of formula (II) or (III), defined in Claim 1; 

R* represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a hy- 
droxymethyi group, a methoxy group, an ethoxy group, an alkyl group having from 1 to 4 carbon atoms, 
an acetoxy group, a nitro group, a benzyl oxy group, a phenoxy group, a phenyl group or a trifluoromethyl 
group; 

R 5 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a me- 
thoxy group or an alkyl group having from 1 to 4 carbon atoms; 

R 6 represents a hydrogen atom, a fluorine atom, a chlorine atom, a hydroxy group, a methoxy group or 
a methyl group; and 
substituents A 4 are selected from: 
carboxy groups, 

alkoxycarbonyl groups having from 2 to 5 carbon atoms, 

benzyloxycarbonyi groups which are unsubstituted or which are substituted by from 1 to 3 substitu- 
ents selected from alkyl groups having from 1 to 4 carbon atoms and hydroxy groups, 
monoaikylcarbamoyi groups having from 2 to 4 carbon atoms, 
carbamoyl groups, 
hydroxycarbamoyl groups, 
hydroxy groups, 

aliphatic carboxyiic acyloxy groups having from 1 to 6 carbon atoms, and 
2,4-dioxothiazoIidin-5-yI groups 

42. Compounds according to Claim 1, in which: 

R° represents a hydrogen atom or a methyl group; 

R 1 represents a substituted alkyl group which has from 1 to 3 carbon atoms and which is substituted by 

at least 1 and no more than 4 substituents selected from substituents A*, defined below; 

R2 represents a hydrogen atom, a chlorine atom, a hydroxy group, a methoxy group, a methyl group or 

a hydroxymethyi group; K 

R 3 represents a hydrogen atom or a methyl group; 

X represents an oxygen atom; 

Ar represents a group of formula (II) or (III), defined in Claim 1; 

R* represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group, a hy- 
droxymethyi group, a methoxy group, an ethoxy group, an alkyl group having from 1 to 4 carbon atoms, 
an acetoxy group, a nitro group, a benzyloxy group, a phenoxy group, a phenyl group or a trifluoromethyl 
group; ' 

R5 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a hydroxy group a me- 
thoxy group or an alkyl group having from 1 to 4 carbon atoms; 

R 6 represents a hydrogen atom, a hydroxy group, a methoxy group or a methyl group; and 
substituents A 5 are selected from: 
carboxy groups, 

alkoxycarbonyl groups having from 2 to 4 carbon atoms, 

benzyloxycarbonyi groups which are unsubstituted or which are substituted by from 1 to 3 substitu- 
ents selected from alkyl groups having from 1 to 4 carbon atoms and hydroxy groups, 
monoaikylcarbamoyi groups having 2 or 3 carbon atoms, 
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carbamoyl groups, 
hydroxycarbamoyi groups, 
hydroxy groups, 

aliphatic carboxylic acyloxy groups having from 2 to 5 carbon atoms, and 
2,4-dk>xothiazolidin-5-yl groups. 

43. Compounds according to Claim 1, in which: 
R° represents a hydrogen atom; 

R 1 represents a substituted alkyl group which has from 1 to 3 carbon atoms and which is substituted by 

at least 1 and no more than 4 substituents selected from substituents A* f defined below; 

R 2 represents a hydrogen atom, a chlorine atom, a hydroxy group, a methoxy group, a methyl group or 

a hydroxymethyl group; 

R 3 represents a hydrogen atom; 

X represents an oxygen atom; 

Ar represents a group of formula (II) or (III), defined in Claim 1; 

R 4 represents a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a methoxy group, an 
alkyl group having from 1 to 4 carbon atoms, a phenoxy group or a trifluoromethyi group; 
R 5 represents a hydrogen atom, a chlorine atom, a methoxy group or an alkyl group having from 1 to 4 
carbon atoms; 

R* represents a hydrogen atom, a hydroxy group or a methoxy group; and 
substituents A* are selected from: 
carboxy groups, 

alkoxycarbonyl groups having from 2 to 4 carbon atoms, 
monoalkytcarbamoyl groups having 2 or 3 carbon atoms, 
carbamoyl groups, 
hydroxycarbamoyi groups, 
hydroxy groups, 

aliphatic carboxylic acyloxy groups having from 2 to 5 carbon atoms, and 
2,4-dioxothiazoiidin-5-yl groups. 

44. Compounds according to Claim 1, in which; 
R° represents a hydrogen atom; 

R 1 represents an alkyl group which has from 1 to 3 carbon atoms and which is substituted by 1 or 2 sub- 
stituents selected from substituents A 7 , defined below; 

R 2 represents a hydrogen atom, a chlorine atom, a hydroxy group or a hydroxymethyl group; 
R 3 represents a hydrogen atom; 
X represents an oxygen atom; 

Ar represents a phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyi, 3-bromophenyl, 3-fluoro phenyl, 
3-phenoxyphenyl, 3-methylphenyl, 3-methoxyphenyl, 3.5-dichlorophenyi. 3,5-di-t-butyl-4-hydroxyphe- 
nyl, 3,4,5-trimethoxyphenyl, 3-trifluoromethyl phenyl, 3-chloro-4-fIuorophenyl, 1-naphthyl or2-naphthyl 
group; and 

substituents A 7 are selected from alkoxycarbonyl groups having from 2 to 4 carbon atoms, hydroxy groups, 
aliphatic carboxylic acyloxy groups having from 2 to 5 carbon atoms and 2.4-dioxothiazolidfn-5-y! groups. 

45. Compounds according to Claim 1, in which: 
R° represents a hydrogen atom; 

R 1 represents a methoxycarbonylmethyl, et ho xycarbonyl methyl. 2-methoxycarbonylethyL bis(methoxy- 
carbonyOmethyf, hydroxymethyl, 2-hydroxyethyl, 1,2-dihydroxyethyi, 1,3-dihydroxy-2-propyl, 1-methox- 
ycarbonyl-1 -hydroxy methyl, 2-methoxycarbony1-2-hydroxyethyl t 2-acetyloxyethyl or 2,4-dioxothlazoli- 
din-5-ylmethyl group; 

R 2 represents a hydrogen atom, a chlorine atom or a hydroxymethyl group; 
R 3 represents a hydrogen atom; 
X represents an oxygen atom; and 

Ar represents a phenyl, 2-chlorophenyi, 3-chlorophenyl, 4-chlorophenyl, 3-bromophenyt, 3-fluorophenyU 
3-methylphenyt, 3-methoxyphenyl. 3.5-dU-butyt-4-hy<in^henyt, 3-Wluocomethyl phenyl, 3-cNon>4- 
flucrochenyl or 2-naphthyi group. 

46. Compounds according to Ctaim 1, in wrwch: 
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R° represents a hydrogen atom; 

R' represents a methoxycarbonylmethyl. ethoxycoroonylmethyl, 2-methoxycarbonylethyl. bisfmethoxv- 

carbonyljmethyl, hydroxymethyl, 2-hydroxyethyl. 2-methoxycarbonyl-2-hydroxyethyl or2.4-dioxothiazo- 

lidin-5-yl-methyl group; 

R 2 represents a hydrogen atom; 

R 3 represents a hydrogen atom; 

X represents an oxygen atom; and 

Ar represents a phenyl. 3-chlorophenyl, 3-bromophenyl. 3-trifluoromethylpheny), 3-chloro-4-fluorophenyl 
or 2-naphthyl group. K ' 

47. The following compounds according to Claim 1: 

2-[2-(4-methoxycarbonylmethylphenoxy>1-methylethyl]amino.1.(3.chlorophenyl)ethanol; 

2-{2-14-(2-methoxycaroonylethyl)phenoxy]-1-methylethyl)amino-1-phenylethanol; 

2-[2-(4-methoxycarbonylniethy1phenoxy)-1-meth^ 

2-f2-(4-methoxy<aroony1niethylphenoxy)-1-methylethyl]amino-1.(3.5-dichlorophenyl)ethano^ 

2-[2-(4-methoxycarbonylmethylphenoxy)-1-methylethyl]amino-1-phenylethar.ol; 

2-[2-(4-methoxy<»rtony!n*5thylph 

2-2-(4-methoxycarbonylmethylphenoxy)-1-methylethyl]amino-1-(3-methoxyphenyl)ethanol; 
2-2-(4-methoxycarbonylmethylpheno^^ 

5-[4-{2.[2-(3-chlorophenyl)-2-hydroxyethylamino]propoxy}benzyl]thiazolidine.2.4.dione- 

*jt{ 2 \ [2 ~ (3 * m ' f,uorometnyl ^ 

? IfCt I™ th0 ^f roony1 - 2 - hydro ^ eth ^>P neno ^1-m«'hylethyl}amino-1-(3^hlorophenyl)ethanol; 

2-[2-(4-hydraxymethylphenoxy).1-methylethyl]amlno-1-(3-chlorophenyl)ethanol- 

2-{2-r4-(2-hydroxyethyl)phenoxyM-methylethyl}amino-1-(3-chlorophenyl)ethanol; 

2-{2-[4-(3-hydroxypropyl)phenoxyM-methylathyl}amino-1-(3-chlorophenyl)ethanol- 
and salts thereof. 

48. A pharmaceutical composition for the treatment or prophylaxis of diabetes, obesity, hyperlipemia, hyper- 
glycemia, complications of diabetes, obesity-related hypertension and osteoporosis, which comprises at 
least one compound according to any one of Claims 1 to 47 in admixture with a pharmaceutical^ accept- 
able earner or diluent 

49 ' theTteps 8 Prepann9 3 com P° und according to any one of Claims 1 to 47. which process comprises 
reacting a compound of formula (V): 

*-f-f-* (V) 
OZ RO 

(in which Ar and ROare as defined in Claim 1 ; 2 represents a hydrogen atomora hydroxy-protecting group; 
and Wrepresents an oxygen atom, or it represents a hydrogen atom on one bond of the associated carbon 
atom and an amino group or a halogen atom on the other bond of the associated carbon atom) or an ep- 
oxide corresponding to said compound of formula (V) where Wrepresents a hydrogen atom a pd a halogen 

with a compound of formula (VI): 

(In which X. R'. R* and R» are as defined In Claim 1; and, where W represents said hydrogen atom and 
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said halogen atom or W represents said oxygen atom. W represents a hydrogen atom on one bond of 
the associated carbon atom and an amine group on the other bond of the associated carbon atom or 
where W represents said hydrogen atom and said amino group, W represents an oxygen atom)- ' ' 
and. if necessary, reducing the resulting compound; 
and, if necessary, removing any protecting group; 
and optionally salifying any resulting compound. 

The use of a compound according to anyone of Claims 1 to 47 In therapy. 

J?t!fl of a t compou ^ accortlng to any one of Claims 1 to 47 for the manufacture of a medicament for 
obesity-related hypertension and osteoporosis. 
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